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'®. wKNn ^liiG<pHh 
>i«iNi ^ihi^ RlR»a( R5i>i 
“IKRiJlil 
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^T5^s?J*t '»i*Hli*tl 

C5Tf8 'oil'^'l "Slf^ 

■®. csnswit^t’m 


^1% 1^1^ 'e c^, ^^tsisrtwn 





'BW 

£Wf^ 

[g|<|>|«*f^ <p\^<p ■>i<q'*q'g ^iif^pNs] 

gfsfsf £|?Pt"f: ^oi>^ 

<lf?Rlf^ sW*t: (PK?^, 

\oi\y 


£t^: •ihU'i ■>3^'ohl 1^ 

tfeit'^: ^|R>^ RSiJi 

fiWiR: CSJT. '©I'hRi 

l®afl^*i: '®. *1^1*4) 1 'oil<i'3®i 9,|R>») RSi>»(,'®. 'oilI^<p 
Csi^M: 'o)lf^?il 'oil«pQi 

^115idle's ^T5^s?*t •'llR'V ^T^raTT: wkl*4)ii 'sril'ih «llw^1 


W'StIvstS] w 





8W-'^ 


'SM '8 C5^5»rr?r wj Pi‘*pi^<i 'q ’tf^’3^4 

"sitiocsr 9^^ (?it«U w c^ ^*i]t^ ^sRm w i 
'o|'4l*if^‘P, ■'iNlI^^P, ^'*^R)<p '8 ^R(,<i*|’|^ ^iJ\^f^<i cslf^t'o '8 CTfU 
•il'»lR<p <pw C^HI'S 'sit*uI^<P Pl‘*pl<) 'o|»«'o») Rt<iw R<)i) I 


■SftflTI ^oio lil?' '8 v5c'*t*1j(.<p •>ll»((.»1 C^ idle's R-spl^w?! «ll(.®lk<p st^ 

^Wts?, '5Jt*ljt^ ’^W<l I ’ll^tT^tlCeTt? R4ii>*1 '8 

'8 »il*iR<p ^®ijc<il*f C**IC^ '8 c&'O'il, 

C5^, Ci*tCSr5JC^, £t^f^-C5^ Ifl'^ SR-^-C’M '8 ■JTtft-'^l^ 

PiRt*lG*l Stf% ^rsT5pn^ftWt*!f '®ft$t^ <p<il<i (.o'ol «?<q| ^GilO^ I 


^‘>'1^ cj^oc^i >i<(<MC5it( I lilt ^>11^ c^ ^nsrst^©# 

^?«ilGn*i ^iwk^ £t*ili»i^ c*M «i,lPi-il g>i*1g«p stw csrN«lt 

^oofe SIg'sj^p ^Ic's R*iI^goii 'gG'i C8T8'?rt?r Rgi“HI St^fH <PG?i»i I 'oRt 

c,vihlw4 ^oio TSft%r 9 \^\^ 8 

R'851’-1 ^G51t^ I 


G£lf«R *IRH1R4 'sR 8 

<i-^4>w<i ^ {2 |v4)J‘^4<h'-h ’'i%»tr^ ^iR)iii<i ' 

^liT-Risah 8 '^’14 iSs^iJGI Swio^i '^’1^ «V<1^|58 8 Sk?rf’t <il'*t^ I 

f^ IrWMR (RC«1 "SlT^Hf^ ’iora' *tl^^'^<plij 2f«RR I R«lilR 

8 i>iRetG<il*U ■4?fR 

^R»)l«t»), 8 4?! RtilGS^ I 


<HIW-!) cwr ^1^ ■^T?®Tf iil4tC5f^ ^4^ gf^ <IMHI1R) I ■^, 

^mmr, f5an«^, snsrif^ st*^ 8 srsm^ ■4ti:®f ^ ^H'oR^'bIw csrsir 8 

'®]g 151 *HR1^ Wt’R <P<lR, I 


tbilNWjH 

^ftfk 8 (RTE, ^T?STtW*f 




i vs 



vSb- 



8 'St)lf^f«<P 'qwpi 

IrC^ 

«■ 

Sii'Si 

^ 'SlJjUVol 

i^vS 

^ ^5[%I Sft^ 

i'S'Js 

V lillC,<Pl®l1^ 

^8'b 

h '8 


io 




C«^ 


ivS TR Wtf^ 

^\r‘\ 

i8 

'SO'Jj 


O^^b- 


vSO\S 



’ST'ora i 


'Q (Set and Fxmction) 

'8 •<«<]^l5l %»l^ I ^ 'S (21% ^1% 

(7iS ^ ^c?i(.?. I wsfllor ^ R'^Fs Rc»io<i 'oil(.«ilt>il ^ i 

W*0l?f (2tW f*W%T - 

► ^rrtw (?i^, ■'^jw 'Q ■*t% (?iS^pfic'o ■'iT^ I 

^ 'G *11^ I 

► (7^ sPiH <>ii^ I 

► ■^'Sic'o '^I'Siw <ii^ '5rt*0C5f 'oi^R C'>ic5'Si *rWT ^iNit ^P'sc® ’ll'siw i 

► (7^ 3T?c?iic9t^ ^ (?i^ R<% ^ ’ii^ (TssrfM '3 

■^KIWJ ^ *lll>l^ <P11(.'!> ''1I51W I 

► G'^tu slRsfil siciil’t ^fspDt ^<iG'o I 

► CTt5?r '»iI^Ig<j 3 'Q "Pint's ■'lilies I 

► (75tC5R'8 C^ R<# ^^5^ ■'H^ I 

^ '*Pf?*PT, •»tlR<p '?FT?*p{ '8 •»ilR<p '^Pfv*t^ '»iIrI(.<u '^]1’*llT <p<ig'o 

► %lft^ '*pf?*R ■^JWf <P<1C'» ’H^i 

► ^r*lf5csi?r •^i^.Ig<u R>*il ^ 

► '8 <pk*it'iii G«n^Riii 'oi'«P'i I 


C^ (Set) 

■^1^ g^iwIgiI ■5;?Ii (?PR, 

S = {1,4,9,16,25,36,49,64,81,100} 10 (7«ti:^ ^ ^ >£m *<l'olR4 

(7^ I C'»li5c«P ^KIc«IJ <Pillc<P 'olI»l<pl ^ ^ I (?I ^ 

Rt?r ifrc>i?r sig'oj^g^ i a;, A CT^?r (?r*iT ^ 

X € A liR? X, A C5TC5^ ^ (?r«lt a; ^ >11 (7^ S (?r*lt 

■^-j, #l«, !»^->o^ cs|R 





S = {x : X, 100 I ’li)»l *l**jf^ <l®ll 

■^1 

'^^t'Sf: '0|ICi'llo*ll?l '^) 5 OT I ’^f) S ^ ' 0 |»u\»|(,<q st^H '^?' I 


•^IR^ (Universal Set) 

■SJCF 

S' = {x : a; «}JTtW 5x < 16} 

T = {x:x <£(^ x^ < 20} 

P = {x:x *H1W ’l«f^’«l3T < 2} 

CT§ %s#?r U = {x:x ’t'f ^'«lJT} C>|UII>«1 I U 

S,T,P PTOS^ 'stMl '>ilR<p Rc<ii>*il <P5il ^Rl I 

TT^gyp® (.<>lwl 'ail(.®ili>*ily) I^Prv C3f5c^ -^ilPR P# ?®rr '?lf^ ^Rs«T 

C5(i^ ^ C5ICB^ 'ai'to'3^ -5^ 1 

Rt")^ ^’*ijt wij 

N = {1,2,3, ■■■} 'NI'»|R<I> ■^«f ^?'9|]im C5i^I 

Z = {■■■ ,-2,-l,0,l,2,3,---} 

Q = {x : X = -, (?r«tttiT p wt«i>iwi g (?r «hiw ’iff^'^ut} ^si^K 

_ Q 

■31^ "sg^ '5T^’«II1^ (71^ I 

R — {x:x <ll-^<l '5T^'*Ut} ^r*4K •>i«q>ff| <il'^<i 1 

(Subset) 

A'Q B (71^'^ AC^ B A ‘fl?' £t^^5jgy B 

^ AC B Spm ^ ^ I <7PH A = {2, 3}, B = [2,3, 5,7} <ilT 

\ A, B <iBl ^’RTlS ^ ^ A ^ 5 (TNT I (TPH A = {1,3}, B = {2,3,5,7} 

^ I 

SbKiN i. "^iR A = {x : X *RtW t< ^?’«IIT}, fi = {0} <il'^ X = {x : X t< ^'«lJt} 
■ 5 ^, W A, X ■sjCiU ^sppf^-#? 

^NT^: >il’«rn?T ACX, BCX, B%A\ 






(?i5 « 


« 


^Ist: "SJC^ X = {a;: a; ^ ^’*I3T} i 
'^) X •^iR^ X R»ilu I 

’*f) X '5?' <)l(,i<i (.^pIo'iIIur ^■'1^51^ 'si?r I 


(Empty Set) 

RwbHi <RC^ ^ -Jitc® c<i5tc5Tr ^ ^rr i 

CT^ 0 '5r?t^ {} f5[^ I 

«iIr5I*I {x : X <ll'^<l x^ < 0} '*pN^ (pis, w»(»ll (.<pl(.»ll ^1’^ 

^o||'9|<p I 

«. F = {a; : a:, :j,oi8 ^ tfl><IW<l RW’f 'S||R<M<1 (M} 

'*l#T C^l^, will 'oilR'q>k C^ Ci*l^ ^oi8 ^ ’#’0 ^i5i(.«i<i <p51g'o ’It^^ i 

C?!^ -na|\s| (Equality of Sets) 

A'Q B '*lR 'il'SR (?f lil'Cii^ %'%fH^|M 'sW A'Q B 'il’^ (?i^ >i|'^ A = B 
1^ A = {1,2,3,4}, B = {l,2,2,3,4,4,4}i^^C^tCSTf CTife 

^I<PG«1'8 'f|^<ll51 '5^5^ Rgi&iI I A = F ■??[ 

'8 '^ACB^BCA^i(PiS S|^ i£lt ^ £tram% I 

8f^ SHg'IiJ (Proper Subset) 

A (^ B <il'^ file's ^G'lU l®ll '*lR 'S t<Pi«i '*lR A Q B A ^ B \ «f^ A 'ilT 
stt;^ ^*11^ B ‘^1'^ 'ilA? B C® 'sp'5^ ^ A C® i 

A = {1, 2}, B = {1,2,3} I A, 5 Stf^ ^5^ A c B C^NT ^ i 

■^) G<lG<pk»ll A A C A I 4>I<H a: € A => a; G A i 

’^f) Git^kil A ‘^l<r etu 0 C A I '^5t?[«f 0 C A ^ RG'i 0 C^ iH<pIu x 

'o(Ig^ '*IT a Co iR I -I'oj ^T?r 0 <pW| giu i 'oi'oiq'^ 0 C A i 

C3# 0 g«ig<pIgiI 8f^ I 

g»ig5<i 'o(*w«i (Difference of Sets) 

A 'Q B (pis ^G®1 A\B G->li>n> ^Gc^ {a; : a; e A x ^ B] \ 

A\B (^ A B (pis A CT B Co (PTtM A C«It^ 

ISM <PG<1 A\B <p<il ^ I A \ 5 C AI 

^1^‘t 8. A = {0,1,2,3, 4, 5,6,7, 8, 9} <ilA? 5 = {0, 2, 4, 6, 8, 10}^ 

A\B = {1,3,5,7,9} I 




8 


Sclavs<7 


(Complementary Set) 

CT^ U A Q U R(.®1 A iil?r ^'3'^ t-'iiJ U \Ai 
U\A = {x :x eU ^ A}\ 

■^lR<p c-^u ^1^^ A ^’IliH^c.'il ■<Pii(.®iR A '^1'^ '^'S^p t'^u ^H'QTIt <ilii 'sl(.<p 
A' A‘= 2W*f ^ I 

(t. (PfS u ^R5®T ‘'l;1^'sut?r ^ <ii'^ ^ 

(PiS^,'^iU A <£\K ^ (Ti^ v4' = {0,1,2,3, ■ ■ •} 


(Power Set) 

A C5rc6^ ^Rssr (?1^ A ■>^ ^ P{A) ^ ^ ^ i 

^W*ll (?I 0 C AI ■^IC^ 0, P{A) lil'^ I 


A <P(S 

P{A) Cf{S 

A = 0 

A = {a} 

A = {a, b} 

A — {a, b, c} 

P{A) = {0} 

P(A) = {0,A} 

P(A) = {0,H,{6},A} 

P(A) = {0, {a}, {b}, {c}, {a, b}, {a, c}, {b, c}, A} 


^sIW: 

'^) U = {1,2,3,4,5,6,7,8,9,10} '®lPl<Pl CpH: 

(i) A = {x ■. X E U, 5x > 37} (^ B = {x : X E U, X + 5 < 12} 

(o) C = {x : X E U, 6 < 2x < 17} (8) D = {x : x E U,x^ < 37} 

'^f) U = {x : X E Z+, 1 < X < 20} (?K; 

(i) A = {x\x, 2 (>50 5 = {x : X, 5 tl^l^} 

(\s) C = {x : X, 10 t(f^'o<P} 

St^T^ '^oISll? 'oilwlc^p C C A, B G A, C G B 1^«Uf ?®F i 

*1) '*lf^ A = {a, b, c, d, e} '^, «(.<! P(A) i 

A = {a, 6} 5 = {6, c} ^ (?l, P{A) U P{B) C F(A U B) i 

P(A) = {0, {a}, {b}, {a, b}}, P{B) = {0, {&}, {c}, {6, c}} i 
.-. P{A) U P{B) = {0, {a}, {b}, {c}, {a, b}, {b, c}} l 

AUB = {a, b, c}, P{A\JB) = {0, {a}, {b}, {c}, {o, 6}, {a, c}, {b, c}, {o, b, c}} i 
P{A) U P{B) G P{A U B) I 











<t 


^ A = {1,2,3}, B = {1,2}, C = {2, S} D = {1,3} ■^, W Cff«IT^ 
CT, P(A) = {A, B, C, D, {1}, {2}, {3}, 0} i 

'Sf) ^ A = {1,2} 5 = {2,5} CT, 

(i) P(A) n P(P) = P(A n P), W P(A) U P(P) 7 ^ P(A U P) I 


(.'»»ilei£i (Venn Diagram) 

^TSRT fro? I John Venn (ibf^8 - 

r&i£ic,<p (.'oiBm I t£| «llWl&il 

^»Tt^ ‘i. u '£\'^ A C5i^ 'il'^ (?!§ A' 

U 



(.Jiwti •>I<WN (Union of Sets) 

A 'Q B ^0*1 iflciii ROK^ AUP = {3::3:eA ^fsNt x £ B} i 

A'Q B «tf^ A U P I 

c.^W'ji C5®t (Intersection of Sets) 

A 'Q B (P{S R(.ei iiiw<l Rtc^ AnP = {x:xGA x £ B} \ 

'sHK A'Q B ■’ 1 ^ 3Tf«ft^ (7i^ A n P I 

ShlRiiM V. P = {0,1,2,3,4,5,6,7,8,9} 

A = {x:x <5^ P = {x : a; i 

'®1^ A = {2,3,5,7} P = {1,3,5, 7, 9} i 

AUP = {1,2,3,5,7,9}, AnP = {3,5,7}, 

A' = {0,1,4,6,8,9}, B' = {0,2,4,6,8}, 

A' U P' = {0,1,2,4,6,8,9}, A' n P' = {0,4,6,8}, 

(A n B)' = {0,1,2,4,6, 8, 9}, (A U P)' = {0,4,6,8} i 







'b 


■^Iw: CT^tlwit^p c^ fron wilt's i 


(?1^ (Disjoint Set) 

A '9 5 OT5 lil'SR (?I A n B = 0 , A'Q B Rc.’^l C5|^ i 

S>. A = {x:x ^ ^’«I3T} 5 = {x : a: W5I^ <l<f ^’*I3T} A 

'S B otSw (.^•I'll A n B = 0 I 

10. A = {x:xGB‘3^0<x<2}iiR?B = {x:xG7V‘il^0<x<2} 
^ B C A, A U B = A, A n B = B = {1,2} I 

11. A = {x : X G B 1 < X < 2} B = {x : X G B 0 < X < 1} 
■ 5 ^, AuB = {x:xgB 0 < X < 2} liR? A n B = 0 A 'Q B Rc-^l 1 

<p|(.'0'^« ’j^'I'sfWiJ (Cartesian Product Set) 

>1^1^ A B Ax B — {(x, y) : X £ A y £ B}\ 

A = {1,2}, B = (a, b, c} (P^ 1 (.-ncijfi <p|(,'0'^<i ^'tW 

(?lt A X B = {(1, a), (1, b), (1, c), (2, a), (2, b), (2, c)} 1 

t^u SiQ>f||f| Slf^vaal 

2tc^ U (Tife <*1A? A, B, C U 1 

^) 

(i)AuB = BuA (^AnB = BnA 

(i) (AUB)UC' = AU(BUC') (^0 (AnB)nc = An(Bnc) 

n) 

(i) A U (B n C) = (A U B) n (A U <7) 

(iO A n (B u C) = (A n B) u (A n C) 

■*1) f® ^ 


(i) (AuB)' = A'nB' 

(^ 

(A n B)' = A' U B' 

®) '«l *131*1) ^3f 



(i) A U A = A, A n A = A 

(^ 

AU 0 = A, An 0 = 0 

( 0 ) AuU = u, Anu = A 

(8) 

A C B B' C A' 

{(t) ACB^AUB = B 

('J^) 

ACB => AnB = A 








i, otS « TFRKH 




{°i) AC A\JB (V) AnBCA 

(is) A\B = ACB' 

Sjf^'aal 

<il(.»i« ’tt? A\JB ‘il’^ B\J A C’i^ Rw"! I 

(Jf^lt A\J B — B\J A \ «lc»lil fsCSf Ar\B 'il'^ BC A 

I (7t^^rlp^ Ar\B = Br\A\ 




G'®*lI&Gii|<l •'1I9 ,Ig< 1) *llt>l^ <P5ll RGilG^ I JjRPRj f^tGil C*f*IT ^1^ I 

= {1,2,4} S = {2,3,5} ^ C51^ I 
AU5 = {1,2,4}U{2,3,5} = {1,2,3,4,5} i 
5U A = {2,3,5} U {1,2,4} = {l,2,3,4,5}i 
iflWCSf AUB = SU Al 

AnS = {l,2,4}n{2,3,5} = { 2 } 

^■^BnA = {2, 3,5} n {1,2,4} = {2} I 
■^^8^ ii|Wdf AnB = BnA\ 

8l1^^ 

l^Gi>?i <iIg»i<i fSM AU(SUC') (AUS)UC'^^ PigiiH i ■^'s?i|!; 

A U (fi U C) = (A U B) U C 1 '5n?1W A n (B n C) lilA? 

(A n B) n c ^ ^ I (A n B) n c = A n (B n C) I 




G'O'lIoG^il ■^I^Ig<U *|II>I^ <P<|I ^GilG^ I JjRPrw Rg^I OTSff *ll4 I 









b- 

A = {a,b, c, d}, B = {b, c, f}<£i^C = {c, d, g} i 
^ER!?r, BLiC = {b,c,f}\J {c, d, g} = {b, c, d, f, g] 

A U (5 U C) = {a, b, c, d} U {&, c, d, /, g} = {a, b, c, d, f, g} i 
Au B = {a,b, c, d] U {b, c, /} = {a, b, c, d, /} 

15 ^ (yl U B) U C = {a, b, c, d, /} U {c, d, g} = {a, b, c, d, /, g] 1 
(flWCar (>1 U B) U C = v4 U (B U C) I 
B n (7 = {6, c, /} n {c, d, g} = {c} 

^ n (B n c) = {a, 6, c, d} n {c} = {c} 1 
An B = {a,b, c, d} n {b, c, /} = {b, c} 

1 ^ 1 '^ {An B)nC = {b, c} n {c, d, g} = {c} I 
<ii^wr A n (B n (7) = (^ n B) n c I 

(?r«l1I?ryl = {l,2,3,6},B = {2,3,4,5} 
c = {3,5,6, 7} I cii^rr^i 

'Q (.5.1 Siill Sil^fD CSiRpt'O «^^»| I^ii»i CSJCT DC.®! I 

sll^wl i (fe ^). U <^1^ A 'Q B 'il'^ 

{A\J B)'= A! n B' {AnBy = A'UB' 

8fs|M:(Sf?|*lDil sfsrf®t ^^5 time'll ^tilt?.I sW«t l) 

'^) "SICST re 6 (A U B)' I 'olRti, x ^ A U B I 

=>■ X ^ A X ^ B =>• X E A' '^1'^ X E B' X E A' n B' 

.-. (AUB)'C A'nB'i 

«lhl<l a; G A' n B' I 'okw, re G A' x E B' \ 

=> 2 ; ^ A X ^ B => X ^ A\J B => a: G (A U B)' 

.-. A' n B' C (A U B)' I 
(A U B)' = A' n B' I 

8|f%®r (P{S U MtmlWl A'QB>ira'^A\B = AnB' 










£W*t: ^ X e A\B\ 'skc®!, x e A X^B\ 

=?► xe A X E B' X E An B' 

.-. A\BCAnB'\ 

^11^ X E An B'i X E A x E B' \ 

=> X E A X ^ B => X E A\B 
.-. AnB'CA\B\ 

A\B = AnB'\ 

Sll^ vs, WWIWI (71^ A, B, C ■®RJ 
A X (B n (7) = (A X B) n (A X C) 

'«f) A X (B U C) = (A X B) U (A X C) 

sfsiH;(w<i®i £N»)f5<i skH skH I) 

^'83k'»il(.«, A X (B n (7) 

= {ix,y) :xeA, yEBnC} 

= {(x, y) : X 6 A, y e B y e C} 

= {(x,y) : (x,y) G A X B (x,y) E A x C} 

= {{x,y) : (x,y) G (A X B) n (A X C)} 

.-. A X (B n (7) C (A X B) n (A X (7) 

^srkt^, (A X B) n (A X C) 

= {(x,y) : (x,y) G A X B (x,y) E A x C} 

= {(x, y) : X G A, y G B x G A, y E C} 

= {(x,y) : X G A, y G BD (7} 

= {(x,y) : (x,y) G A x (BnC)} 

(A X B) n (A X (7) C A X (B n (7) 

A X (B n (7) = (A X B) n (A X C) I 

!•«> 5!|f^'»l 

A Wt^lWl C3# ^ A C AI 

’«[) ^1#T 0 A vSi^ I 

CSlR 







io 

A'Q B A = B '8 AC B B C A^\ 

’ST) ^ A C 0 ■^, W A = 0 I 
®) '^ACB^'^BCC W, AC C\ 
t) A'Q B WC4IWI AnB C A>£(^i Ar\B C B\ 

A'Q B Cilt4lWl Cf\S A C AD B B C An B \ 

8W®t: 2lR)'S8|ii ststk ci^nt i ^siig^iicsiT w i 

’*f) CSf^Tlt A C 0, Wl4l^ wrsraT 0 C A I A = 0 I 

^'80|^<i|51, a Ad B <*11^41 ■^'Siilv ^*l(,'»t(.55^ 

^«3|^<i|31 a C a U B I <iI«(.'o B C Ad B\ 


^l«r: 

Rco^i (71^ (P(5 U t£]'^ Rc<imI <p^1(.'^ i 


ci^ c?i, A n (5 n C) = 

= (A n 5) n (A n C) 1 

’*f) 

OT%3 (J\, A c B ^ c<jc<p|(.*il '*t^ 


(i) 

AnB^A 

ADB^B i'd) B'c A' 


(8) 

AnB' = 0 

((f) bdA' = u 

’t) 

Cff%3 CT, 



(i) 

A\B cADB 

(^ A'\B' = B\A 


(o) 

A\BcA 

(8) Ac B Ad{B\A) = B 


i(t) 

A n B = 0 '^, A 

C B' ^ An B' ^ A AD B' ^ B' 


C^f^lt^ (?[, 



0) 

(A nB)’ = A’DB 

{AdBD cy = A'nB'nC 


(«) 

(A n B n C)' = A’ 

DB'DC' 





(?i5 « 


(One-One Correspondence) 

■51I?T A = {a,b,c} B = {30,40,50} Fs^'SfH C^TtC^ 

'^?rc51?r I a 30 b >^1'^ '^?PT 40 >^1'^ c '^?Pr 50 

1 <i«il ^trt c*r, A c.-’idJ?] 5>j|^?f ^ C'>ic5?i iii'^-«£i'^ t^i»r i 

■515;^ l (i£i'^-i<Ri 1^). '?if^ A C5it5?r £tf^ %'’lhl(.*m B 'Q c‘p<i»i 

'iPR B C5TC5^ fitf^ ^ A CTtB^ '3'^ ns 

*llil, 'sw 'slc^ A'Q B 'SJCTJ R«i *5®ll \ A 'Q B lil'^ 'SIC*IJ 

^*lTm A ^ B sWn ^ ^ (f|^ >1 C^IM Wff X ^ B 
(?r '^1'^ y R®1 <P<ll RGilt.?. ^ X ^ y Pig’ 4 ^<ll I 

^PT^eT (Equivalent Set) 

*if^, A = {1,2,3} B = {a, 6, c} CT^i Rcixi Bwi A'Q B OTS^CIRT ■5IC*!|I 



’T?®! ^ (5^8®! (?lS). g<)g«pIgiI (?tB A Q B '5^*0 '*lf^ A ^ B 

^ A 'Q 5 ®pr5»r (?I^ ^ I A 'Q 5 ®PI^ A ~ B 

(?T«tt I A ~ B ■^, i^rcff^ G<lG<plt»ll iXI^IDg^p •»1»I'8«1 I ®I^%r CT, 

Ct|(L<l»IWl (Pis A,B Q C 

■^) A~A 

'*!) A B RG“i B A 

«!) Ar^B*£S^B^C'^A^C\ 

^Jtl^ iO. Ctf«tT« CT, A = {1,2,3, ■ ■ • , n} B = {1, 3, 5, ■ ■ • , 2n - 1} 

■’Prg®!, (?r«l1C^ n ■*<il'»lR^ ®f?’*l3T I 

^prP(H: A 'Q B "51^*0 l^Cb'51 !^®i i 




Sclavs<7 


fgfaps A -(r^ B : k 2k - 1, fceAW ^ 

^1 

SlkilM i8. (?f, ■*q|'»lR<p (^ ^ dl'^ CSft® C^ ^4 = {2, 4, 6, • • • , 

2n, • • • } ^Wpr I 

AT = {1,2,3,-•• ,n,---} '8 A (Pi^, N ^A W RtM fb(,i<l<l 
■SJC^f (£l'^ ii|'^-i£r^ I 



"Sp®^: f^fsps lii^-ifli^ R«iII5g<p N A : n 2n, n £ N 'Wt?rf '^Tk i 

iav«qj: 0 Rtsrti ^^rspgsf *rat I 0 ~ 0 I 

SiRi'wl 8. £tr®J^ C5lt A t^CSf^ ^TSTj^r I ^sNk, j 4 ~ v4 I 

8W®f: v4 = 0 ^(.®i, A A *1^ I ^1^ A ^ 0 Rt®i £l(.'oj<p -'ii-'t) x *^1^ ■'it®I 'ol<i Rtstt^ 
1^ 1^ A A : X X, X e A i A ~ A i 



8ri^®st i. A'Q B ^WgeT B 'Q C ^TsPg®! ‘^J^T A'Q C ^TsPpT I 

8fsrW: t<itsi'8 A B, A x ^ro»t B '^1'^ ^spl^ y 

^'^mri cwg 5 ~ c, b wii y ^^ c 

'o|»i»o ■'ll''!} z <Piil *ll?l I A X ■' 10 ®!' C ■'ll''!) z f^®l <p?il 

■ 5 ;^, A 8 C t^w^i i^ I A ~ C I 

(interval) 

a 'Q & a < b ^C®1 

{a,b) = {x e R : a < X < b} (^*11511 (open interval) 1 
'*!) [a, 6] = {x S i? : a < X < 6} ^**1 (closed interval) <lt'i 1 







’apotir 5. 


’t) {a,b] = {x ^ R : a < X < b} [a,b) = {x E R : a < x < b} 

'Q <1G®11 

\Q «!•<•(!> (Finite and Infinite Sets) 

A = {15,16,17,18,19,20,21,22} (?l^ ’t'W C<f«tr ^ (?I, A 

WiJ ^’*01 8i lilt A ^ B = {1,2,3,4,5,6,7,8} 

Rw] <PG'S I Rgi> 51 I&GiSl gi’<IIg*iI RG?1G?, I 



•>1<'a*l vs C^lHo 'S CT^). ’t'W CT G-'Ig’Sh 3T?'!|]t 

I (:4lWl A ■’Tl^ (?it ^ i£fC4 '0|1*® I 

*pW| G'*ii 5 0 ■'ll*'!) G'^iiJ, 0 I 

'*!) ■*lR G4lWl a 'il'^ Jm = {1,2,3, • • • , m} (?r«tlW m e N, A 

(£|'4f& ^fP's A ‘5?' m I 

’t) A g<pIg»iI '^iF’s (?# A <£ii^ WU n{A) ^ '5?I i 

4tv^: 

Ji = {!}, Ja = {1,2}, Js = {1,2,3} 2it'oj4t4^ N <£ili ^ ^ 

^ >flF^ Ti(Ji) = 1, n(J2) = 2, niJs) = 3 <ll'*4R4 ~ «il^ 

n{Jm) = m I 

’^) ^^[*1131 G'»igi5«i^ WU Rfirw "4^ '*rt?I i n{A) A ■’Tl^ I 

^) A'Q B "SIW ^IF®' G'^luIu'S ^IF'S' 3]^ 

n{A) = n{B) ^G<11 

S|1^^ 'b. '*lR y4 3)'^ B, A 31?’ £t^ '5^, B ^IF®' (?!§ 

n{B) < n{A) ^G<l i 

eiR'aal <{. A 'SFF®' C^# 'Q ^ A *3 A 21^ I 



^8 




N (?f51 

^Tt^ C^ A n(A) ^(A\L^ n{A) ^Nf^ '^JWf 

<P5ll I *£ 1 ^ ^C*l <pf^, n(A) = p > 0, n(B) = ^ > 0 C^T^ft^ A n 5 = 0 i 


yl B 



1 2 3 ••• P 1 2 3 ••■ 9 



ffe[ i£]'^-t£l'^ C^tW (J\, AU B Jp^q I 

'5^^, n{A \J B) = p-\- q = n{A) + i ^ Pict>^ Sil^'sell^ i 

fill^^aal V. A ^ B '^1'^ (P\S ^(.<1 n(^ U 5) = n(A) + n(5) i 

t£l^ 21I^\8 q|c<P <PW (?!, n(^ 0 5 0(7)= ri(A) + n{B) + ?^((7) i 

^<P^^I(.<1 n{A U BUCU D) = n{A) + n{B) + n{C) + n(5) 

A, 5, (7, D I 

fill^'asl J&. c<ic<p|(.*il A B WV n{A U B) = n{A) + n{B) — n{A fi B) i 

£fs|t®f: yl\5, AnB B\A Rc^^n [c^*if&ii) ««^<i3] i 













WT A = (yl \ 5) U n B) B = (B \ yl) U n S) 

AUB = {A\B)U{AnB)U{B\A) 

.'. n{A) — n{A \B) + n(A r\ B) .(1) 

.-. n{B) = n{B\A)+n{AnB) .(2) 

n(A UB)=n{A\B)+niAnB) + n(B\A) .(3) 

(1) ’Tit, n{A \B) = n{A) - n{A n B) 

^ (2) CStC^ ’fl^, n{B \A) = n(B) - n(A n B) 

‘fl^, n(A \ 5) n(B \ A) (3) ‘^1 ^#0 
n{A U 5) = n{A) — n{A fl S) + n{B) — n{A fl 5) + n(A fl B) 
n{A Li B) = n(A) + n{B) — n{A Pi B) 

'^) sitvsi^ wwi A'^ B 

(i) A = {a,b}, B = {1,2} (^) A = {a,b,c}, B = {a,b,c} 

’^) 'st'iJ F = {{x,y) : X £ A, y € B} 

X ■£>■ y 'slPl<p| I 

’t) 'sJCfT A = {a, b, c, d} 5 = {1,2,3,4} i A x B >^1?' F 

■^<mT ^ ^^rosrnBtt^n? swsr R'©lii 

A '3 B (?r«l1^^, a 3 I 

A = {1,2,3,--- ,n}'QB = {l,2,22,--- ,2"-^} 

®) CT, 5 = {3" : n = 0 n £ N} N I 

'5) £lWf S ‘Sl^ 1^1 8i^'o ^ S I 

CFf%3 (?f, ■’1^ Rcsrlvb '>«il«|R'q» (?# A = {1,3,5,7, • • •} 'sii'® CTt i 


■5T5|T*JtOT C'»iBi£1 <u<i^I'!J I lii’Stl^sT CT, sjf% 

C5^#CSI C?T*«lt ’®t <PCil<pli> '5It*IIC5f OT*I1C^ I 

'SiiK'sH i<^. 50 ^ (.«ll(.<p<l '5li:*0 35 25 ^ 'Q 

l£l'^ S|(.\!)J(,<PR Tj^ l£l'^ <1«1(.'0 I ■^»It <1«1(.'!> <P'I>'Sri? 

■SJISf «ftC3' «q>'0'8t1? 









Scp'Oi^ 


i'b 

■^<p®i c®ilc'9<i S ^rt?t '^®i(.'® ^Iw '®lw'?i c^5 

E, ■^®1t <i«n(.'o •'lira' 'oIgi<i C5T^ B I 



anstl^pilt^, n{S) = 50, n{E) = 35, n{EnB) ^25 <£i'^ S ^ Eli 
n{B) = X I 

'sIrg®!, n(S') = n{E U B) = n{E) + n{B) — n{E fl B) C^IW 
50 = 35 + x - 25 X = 50 - 35 + 25 = 40 'splk, n{B) = 40 
.-. 40 i 

'*M c^5wil3f ^®r:® 'sIgI^I C>lS {B\E)\ 

■siPT <pQ, n{B \E) = y\ 

EPiB '£(^K {B\ E) B = {E n B)li {B\E) [CS^iIm 

n{B) = n{E H B) + n{B \ E) i 
.-. 40 = 25 + y y = 40 - 25 = 15 n{B \E) = 15 
.-. c^^®raiar <llra' 15 i 

®I1C^ 40 ^ ^53t 15 I 

^i^‘i b'j». (23% 35 ^ 4i%iii £n:«TC^ c^, #®m's c*ic<Mc»ii 

if)-^ ■^5^^ I '0 |gi<I 15 ^ C^, 4 ^ 'Q 2 ^ C^, 7 W*? 

'6 ^jtel?r •ItF ^ I X 'Q *11^ R»'§ OTtW 2x »?t^, 

2 ^ I 

'^) 13 '^«lJt[CsTT G'»lf&Gifl (?i%31 

’4) x I 

^) G®iGiJ<( 's1T*ug»( '^Jt'^lJf PT ^fsp^ Gill'S IS •Tf5 R’'^ ^ i 

■sj) <p\oet*i <ilRi<p| (?^ >8 ^ >)]\o|«j •s'f^ ■^sc?r ^ 








■’raWT: 

'^) J = ^Tt^l OTf® ^^•*t <pc,'fl, S = ^l?ll <pc.'a, D = •Tt^ 

I liRl^ Rt&H C'{J*lf&i£l I 



'sf) C5^#2T WS J' — {(?! ^ ■^IT} I 

n{J') = 35 - 15 = 20 ■^, 2x + X + 2 = 20 ■^, 3x = 18 X = 61 
^) OT ^ 'Q '=it^ #51^ ■^sc?r J n Dn S' \ 

■^r) t'O'lfbM n( J n D n S’) =y WTrf ^Iti:^ n( J) = 15 I 
.•. j/ + 4 + 7 + 2 = 15^2/ = 2i 

2 ^ ^ <PW •^l's|«) I 

^t^‘t i'l. 24 W{ 18 W{ 4lC,*<il54«1 C^Kf■^, 12 ^ «t5R5f C^HT 

I OTQnT U = 0£lf^ WJ3IW?’ B = C'®l®It ‘il'SI^ ^tCH^ 

C5i^, V = «1®R«T C«l®rf ■'1^ 'fl'SR I ■SJOT n{B r\V) = x C®J#Caf 

Rgi><^ ^5S|I^[C«TT '^: 

^) B\JV CTIiS^ Ills n{B U F) X (ST 'siTWI 2^*1 ^ I 
’^f) X '^ItT •Ji'l'o*) 'S)t^ I 

^) X '^1'^ ■»1'@I<W 'STK 'WI 

^I^lT^: 

■^) BDV i^rsR ^ C51^ '®Pl<5®l C*I®IT “'1^ I 

Tp^-vj)^ \5w>'o^i ^tf^, W-^o'sr 





ib- 



n{B U V) = (18 — x) X (12 — ri:) = 30 — a; 
x^ n{Br\V)'W^^ BUV = U 
Wik n{B U K) = n{U) ^30-a; = 24^x = 6 
.■. a; = 6 I 

^t) n{B n V) '^V CB 

n{B n 1/) = niV) ^x = 12 
.-. ^R'Q»l "sn^ a: = 12 I 




C2}% 30 W{ ^1135^ 20 ^ 15 ^ liW^ I 

CSN?' 'ol'W'o c<J(.<plc.*ll 'il'^ C«l»11 ■’1^ I <P'S'8(»< U3r C«N^ 

”1^ ■^sc?r? 




(.®ilc,^<i '5[CS|T 50^'^1?«TT, 20'®R^?C^ 10 ^'Q 

<iei(,'o I 'ai'W's «W <P'S'sj»( <i'»i(.'a 


100 ^ f»W% W 42 ^ C^, 
30 W\ Wl#T, 28 W{ 10 ^ <g^ 'Q 8 TSK 

Pi(.?i(,s?, '8tl»fl»i 'Q ’’l)lPi*l, 5 '8fl>ri*i '8 (3>«J3, 3 ^ I«*in5 i 


(i) <P'S'Sf») Pl'spl^ Fs'll^ '5W^ i£|<p|^v8 CTnf^? 


(^5) <p\0\Sf-i ^51^ i£R# 'SW 


('O) <pxs'8t'l I^lfU «M PiWCS!.? 

’ST) ’fim ^ (Zl% ^“INI? 50 Wi W 29 W\ ^<lR'SaH, 

24 ^ «lf^ ifR? 11 ^ '^<|R'S8H '8 ^bbvs^ #1^ Rm RchC^ I 

<p'OBr»i f*W^ '^<iR'a3h ^ (.<phIl>R (?raR? 













i. (i) c<pM c^cS^] 2n ^c®i, (i|'^ ^c<i 4^^ i 

(m) ^51^ (?I^Q=|^: P,qe z'^\ 

{in) a,h E R\{a,h) = {x : X £ R <^1'^ a < a; < 6} i 

5%^(.«i|51 ' 0 ||t®llc<p I^COH t^hfu '>lfji<p? 

'^) i'Q a '*!) ii '8 in ^) i 'Q in '^) i, ii 'S in 

^(.'S)<p n G N ej»ij An = {n, 2n, 3n, • • • } (■^ - 8) StWt^ W'8<i ^rt^: 

Ai n A 2 '^1'^ Rc&ii C'PhfD? 




^) A2 

’f) ^3 

^) A4 

0. 

A3 

n Ae 




^) A2 

-^3 

’t) A4 


8. 

A 2 n ^3 ^R<i(.'o Rco^i c<ph(u 

(?BIT ^? 




'^) A4 

’t) As 

Ae 

(t. 

(WTIT U = 

= (x : 1 < X < 20, X G Z], A = {x \ 

: X ^?'«l]r} ^ 


B = {x : X ^'*llf} I ^s?r: 


^) A ^) B 

^) C = {x : X e A X e B} ^) D = {x :x e A '5r<W X e B} 

'5j. Co5#Cq A'Q B <71^5^ 1 ^ n{A) = n{B) '5^, 

a; "SIH'«[) n{AU B) ^) n{B\A)\ 



<\. Tifw [/ = {a; : a; *Hl^ t'^?'«lJt}, A = {x : x > 5} C C/ B = {x : 5x < 
12} C [/ W n{A n B) »flA? n{A' U S) "snA ^ 1 

V, -^if^ ?7 = {x : X CStt® ’Iff^'sUT}, A = {x : 3x > 25} C i7 5 = {x : 5x < 
12} C U '^, 'ol^c,®1 n(A n B) n(A' n B') "SIH 1 




aco'sn *lPl^ 


ip 

(?r, A\A = 0 ^) A\{A\A) = A\ 

10. Cii^ <?r, >1 X (5 U (7) = (A X 5) U (>1 X C) I 

11. Ac B C Cfr %3 W, {AxC)c{Bx D)\ 

iCj,. CFr%3 (?r, A = {1,2,3,••• ,n} 5 = {1,2,2^, • • • ,2"-^} 

i'S. C<^ CT, {1,4,9,16,25,36, • • • } 1 

^8. gfsjH W (J\, n{A) = p, n{B) = q An B = 0 n{A \J B) = p -\- q\ 

i(t. SM®! ^ CT, A, B, C ^ n{AU B\JC) = n{A) + n{B) + n(C) - 

n(A n B) — n{B nC) — n[C n A) + n{A n B nC) \ 

i'b. A = {a, b, x} liRv B = {c, y} ■'ilR^P U = {a, b, c, x, y, z} 9,c«i, 

W OT, (i) AcB' (a) AUB' = B’ (Hi) A'n B = B i 

(A n 5) U (A n B') I 

C^tRt (23% 30 ^ "SRiSU 19 W{ W?f^, 17 W{ 11 W\ 

12 TSR'0 4 TSfiT 3 

f^«in5 I <p'o«t»i c*iiiR? 

ibr. Puxi »||R<P (?lS U = A U U C I 



n(A n S) = n{B n C) '5^, 'oc^l x '^1'^ "siR f^‘1^ i 
’*f) n{B n C') = n{A' n C) 'OG<i y '3'^ 'SfR i 

’t) n{U) "SIR ^ I 


iSi). t'oHfbM U = AU BUC n(U) = 50 l 








(7|S 'fl 





n{B n C') '£(^ n{A' n B) "SIK ^ i 

«t) n(An5nc") 

^o. f%5# C^ A, B >ili|H'»IW CffQUT (m, Ar\ B = 0 , Ar\C = 0 <s^ 
C C B \ C«^#3I C3#^;c^ '*ff^ I 

(Ji^TlT ^ A = {x:2 <x <5, x G R}, B = {x : 1 < x < 3,x G R} '£\'^ 

C = {2,4,5} 1’I’^Foc'o £R>M '^r 

-^) A r\B •<) A'r\B' ^) A'UB 


(Jt'STiT 'silcs?, U — {x : X < 10,x G -R}, A — {x:l<x<A} B — {x : S < 

^) ^nR A'nB ->() AnB' ’si) A'nR' 

SjFswM A'Q B(?{^ ^UR1^'#W liR? (?f A C (AUB) 

B C {AUB)\ 

^) >1 = {-2,-l,0,l,2} R = {-3,0,3} 

'4) A = {x : X £ N, X < 10 ‘^1'^ x, 2 >^1?' ^'o^} B = {x : x £ N, x < 
10 >il'^ X, 3 tIjRlW} 

^8. (AnR) C A'il^(AnR) C Ri 

^) A = {0,1,2,3}, R = {-1,0,2} ■^) A = {a,b,c,d}, B = {b,x,c,y} 

^(t. W’fsi wlwiil 'sjc*u Rf&ifll, '8 ‘'lf5i<p|<i ’llJjjI'ojH ■'1 ‘i*1g<p 

’IRdIPi^ (£1'^ OT*IT CM®r 60% ^l<?l RBifll, 50% ^|i21 50% ^|ijl 

30% s^l31 RRiql '8 •»i*«q|^, 30% RR<i)l '3 20% 'S (£1'^ 

10% ’tc® I 

'^) s^|i^ ^ R)*lf55l ’tC® ^? 

«t) ’•t®^ ^ ^ ’tw? 



^5, 5 CO'OH 

A = {x:xeR^'^x‘^-{a + b)x + ab = 0},B = {1,2} C = {2,4,5} 

A WI 

’«t) (?t^ CT, P{B (1(7) = P{B) n P{C) I 

’f) sm ^ (?r, >1 X (5 U (7) = (>1 X 5) U (A X (7) I 

(2!|f^ 100 ^ ■^IW "SIW 42 'SR ^i3<iei, 46 'SR li»c<pi3 tfR? 39 ^SR ''iRf (RW i 
lifCfR RC^U 13 '®R 'Q &(.<Pi5, 14 '®R 'Q '•iRt i^R? 12 'SR 'Q 
<11C^ I 7 SR c<pIc*hI C*RT?r I 

■^) 1^1# C?|5IR ’IRiff 'fl'SR ■fl3R7R (R^ (R^im ’IR^ ^ 

ifl’SR CSjrfroil CR'It'G I 

«(JvsetH ^ C*RRt ^ ^ I 

?t) «p\0Bti G<P<l®l>)h C«l«Tt?r <P'0'Sf^ 'q^ovo (R®IR 

^\r. P(0), P({0}) 

liRj sttcsf ifi'^ RSI R®i I <R 'olt'151 ^ ‘Pfic'sl <)|5il Rc'isrtil Rc.'stw?) *in •<p«ig'oI 
■RI '*i?r I'oR <p<iL'!>l? 

'So. A — {x'.x^ A} I A Rtti R'^'s 'qlG'ilo'il <P5i i 


'^'*1^ (Fxmction) 

SRR (Relation) 

'q(.*(^ RSR srfsRt C51^ X ^’tRRtljCRR 'st^R sfsRt (R^ X 'Q Y i^lR 
■SRR RRjq R’l'^ Rt<lo«ll I (R5R^ RIRRr RRR N RP|R, 

’#RR'R^-(RR RP|¥, t'oRR (2J|f^1^'»p|'^yi<( 'stuRci 'olG'^-g RP|¥i 

if) £Rt®t »i<i»(-R*R GSlf^ Ja^<M I 

%*tRsR iV. ■RR v4 = {0,1,2,3} (R^ I A (R(^ ^’IRRtP^ x <y 

Ax A liR^RRl^ S = {(0,1), (0,2), (0,3), (1,2)(1,3), (2,3)} RRRfRRR 
R?r, (RRiR S (RCfe? sps^ (sm < (fs^ sr?'*lR) I (SRiRCar S 

A (RC5 < SRUI 

S«tK<lH i&. »)G»( ^R G<plt*ll a f^hst, b RIR, c gs^g®1, d Gs^lS G8 ^g« 1, e CSRIT, / 

G^G®1<1 I ^R<(lGfl<( RfR5OT?r G'^15 g<p F *IC?r srfSRf F = {a, b, c, d, e, /} i F G'^GU 
'»l^ 'spjfK X ^G«il y 'fl'?r «l^ •^'H^g<p B = {(c, d), (c, e), (d, c), (d, e)} 'SIR 'S*fR 









^ (?r«lli?T B sfviceri^tlwl^ sm f|ft?r i B 

F C5TC& ®rw?r I 

■srsjsst 8 (®m). X 'Q y (?# "^ c^ x x y wc-mwi ^’It>ji3c<> 

X "^c® y <3 >i)'^ ®rwir ' 5 ^r i 'sNk rc x xY ■^i?iT x "^c® y «ii ®r^ i 



(Function) 

csn:®^ "sii:®! ■?pr?»ti?i? ’if^ ®i®p® 1^ i <ij<i4iif^<p sit^ii'Srw 

o®!^ ®r*W 'jp.fS (.'’iW'S "*1^*11 Rw&'il <p?)l I 

^o. •^(.'351 *8 "sjc*)! OT 'slc'9 p = 2'Kr 1®rc^ st^“| <P'{il 

C*r*rtC?T r i>®l<P ^(.'8^1 <|jl^l< '8 p &®i«q» ^(,'8^1 ®rt?^tsiT Rw*! <P(,?I l r '^ra' S|(.'oj<p '>i'«|»q) 

■srtCJRT '55f«i) p ifl<r '8 (.■<p<|oi (£1 <pIu 'siH i ®IT5I?IT <iI®1, p I>®l<p r 

*Pk“H '^1'^ I®|R p = f{r), C*n*ttC^ f(r) = 2'Kr l 

■^s*t%I ^I?t r 'il?' ■^Jtf^ X (Sit® p 'il'^ ?Jlf^ y iil 'il'®1^ '®ts*R 

^?®3iRiv!) *raT I x (Stt® y c® '^f® ®rw {{r,p) -. r e x 

p EY '8 p = 27rr} RwO'll <p<ll I ®Rt?I^ *irl®=tt 'l®5r-^f*fsf CSf^ '^'^1 
R(.«IC?, I 

(t (®r?^). ^ X '8 y (?iS ^ til®? c® I Ml Ry tvi5i ®r%T x (?it5^ sit®!® 

^ y (Sit6^ iir®f^ '8 c®^ <£(^ ®^ ^ ®t® Rtiwt® x (sit® y 

;i| iil'®f^ I <pk"l*ic.*p /, g, F, G R'ojIR sTD® ^t?t Rc.ii*l ®^ i 

'h (csttsR '8 t®it®i(:ii»i). X (Sit ®i® y (Sit5 / tii®ft ®r ®tt® 

f :X ^Y t%t«l 2t®t»f ®^ I X (Sitt® f -.X ^Y ■®k»tt^ (^BttsH (domain) 

Y (Sitt® ■ii^ C®ttSltSFr (codomain) i 

S (£lf®R^ <8 (2l1® d®R^). f : X ^Y ®r^ X G X ^ 

y eY ®t^ ■®k*tt^ ®f^tt5T y C® X 8|f®f^ ^t^cst (image) <^1®? x 

(^ jy i£f^ Stl^ k 1R>R»( (preimage) ®®it i^l®? y = /(x) 1®t® ®t sl®H wt i 

V ((®8I). f : X ^ Y ®r^ y lil® (® ®®® X <^1® C®tt5it 

^®l®tt5i® tt*!^ ®?f, ‘ilt'i® (Sitt® / ^k^tt?!® C®® (range) ®®iT®® lil®? "C®® /" ®1®T st®H 
®®f ®® I WiK cm f = {y:y = f{x) (?l®tt® x G X} = {/(x) : x G X} l ®^#® (® 
C®ffl / C®tt®tt5H y lii® ^®t®t I 

<pk*li(.<p RI«si'ol(.<i ®<^ ®5®T ®t® I R(.m 5ik'aH»J^(.®il ®i^ ®5® i 




^8 




^l^*t f : X ^2x + l, X e Z; ^ ^'*131^ (P^ Z^ Z ^'“PT ^ 

I lilt X lil^ y = fix) = 2x + 1; '*Fr?'*t53f^ C®1i:sR, 

C®m / = z '«PT?’'N^ cm, (Pi^ f = {y : y = 2x + I, x G Z} R»l^ 

(?lt I 

C^F = {(0,0), (1,1), (-1,1), (2,4), (-2,4), (3,9), (-3,9)} 
ifl^ ^ W, ■Jjm C®tC5H F ifl^ ^viCiStl^^l^ gfsil^ 

Pit i£|^ ■^PTf F lil^ ^»^roSftv5t[P11?^ Pit I 

wfK F = {0,1, -1,2, -2,3, -3} ^-^cm F = {0,1,4,9} 

iil<p5 ®1‘»P lilWM *<lw Pf F li)'^ X G C®tsr F lif^ F(x) = x^ I 

CT, lii'^ Pit i£|i^ ■^4il <pw 1%^ 1%^ !$> >ic6ficvto?i 

sf«4sr ^s:'*t^ 1^ I 

^l^‘t F ii|^ CStPRW A 'Q cmc^ B ^?»l4ltc4> ttaj ^ 

Pr*llPT A 'il'^ St^sJ^ PtC^ lil'^ft iQ c<P«5«1 lil^sft ^ItW 

B c.-’icts lii'^ iQ li)^ Ruc'® ^(.iic,^ (<ilwii Itaf) I PT, '*pt?*tPra' 
Rww iflMS Pit Y (*11^ ^'iPit B)f^prQ <p|<*l*ilt(.<p ROi'® ^ (®iPi^ 1t3r) i 



R’iSI'o (Inverse Function) 

RtM R>*s!t itcfl R)»ilt '*pt?*R <pnl I 
A B AC 




'^) t’tPRT'^tPra" fsdra' <Pk*Hlt<i a l,b —> 2,c 

3 lil^ stl^ Pltl 


D 






’«f) 'SItm a^l,6^’2,c->2iiilt '^PTS?^ ^Ttlw 

R’*^ l£|'^-lf)^ (,^»|r|| 6 'Q C '3'^ £|R>R«( 2 I 

5|) '*Pt?*N^ a—>2,6—> l,c—>3l >^1^ <pk*Hn> 

'Q ^11^ I C»tCTB C^ t<l>lCv!j|tV|H D sn:^ (?5t^5H A <£{^ 

^Q i£|-^ RfirS ^c?ic^ I WT, D A os ifi'^ 'spt?*PT 

OT^ ^?*I*1C^ 2t^t^ '*Pt?*tW^ f^’iH'® <1“ll I 

^r^st b (f^’tf^s ■^■*1^). "STC^T f •. A —¥ B ill'^-ifl'^ 'Q ■^|R<q> '^'"t^ I 
■*pT??^ g : B ^ a C^NtC^T Stl^o]^ b e B 'SfiU g(b) = a ^ 'Q ^ 

/(a) = 6^1 51 ^/ ^ /-i 

'sr^ g = f-^\ 

1m f ^ f-'^ : D ^ A /“^(l) = b, /“^(2) = a, 

/“I (3) = c I 'SHI 1^1^ frosi ^1^ ■*pf?:'*H >3^115i) l^’lft^ '’W' HU I 

^t5:5«l ^8. HCHH#, ^ = {2,3,5,7} B = {1,2,4,7,10} 1 A CT CT WiJ 
HHI B OT CH HHHT R'oleo '^iGlilG^P Rgixi fPCST ISIS'S <PGil Gl’'llG‘il RG®ll: 


A B 



D = {(2,2), (2,4), (2,10), (5,10), (7,7)} 'srfw WUWH HM HI^ 
^a)G®tl««p^ CH^, HT R'bI'so'sI H5?T HHi D OT& 'si'W'^ 

£NH A lilH WIJ 'Q ■Rflrr W1 B WIJ (?N1IH Sf«H 'sr?^ HHt 

R'slil W5?*f R'oNj I «f«!fK, D G Ax B D ^ {{x,y) : X E A,y E B (^IH? x W y 
R'»l®t)}, i£|’«11^si D G»Ii3R a B CHC& 1 

'^d. L — {{x,y) : x E R, y E R ^^IH? x < y} 

Rg<16*iI <pR I '3^R> HHsH H°'*I]T a, b et'ij a < b hIh '8 g<p<i«i hIh (a,b) e L'^ \ 

L G^liJ HM H?’*lll?r c.^|lJ-H^ I 

^t^«l Cl'8. 1 hC 5? 'omilS (relation) '*Ff?»H HH? Hi'S 1 



^-8, SwNSS #|«, !9^r->o^ (SR 









^rsiT*CPT: ’l1C*t^ '^'*1^ ^ <p|ilM 2 —4, 2 ^ 5 '^1'^ 3 —^ 4, 3 —^ 5 i 

<||R» f^*i(i5 '^'“t^ I 

/ : a: 2^2 + 1 ^ (?r*ltl?T 

^fsiWT: f(x) — 2x'^ + 1 (?r*t1W X G X \ 

/(I) = 2(1)2 + 1 = 3^ f(2) = 2(2)2 + i = Q^ _^(3) = 2(3)2 + 1 = 19 l 
.-. {1,2,3} 'fIT C5i^ = {3,9,19} I 

'^V. f : X —¥ mx + c '*Pf?’*tCT^ st»u 2 4 7 'S —11 

^k(.«i W: 

'^) m ‘5’^ c '^1'^ 'SfR I 

'«() / 5 Sl^il^ I 

5t) / 3 isr^ 2t1^ stf^f^ I 

^I^IWT: 

^) /(^) = ^3: + c ifl OTQTt ^srt^ 

/ : 2 ^ 7 /(2) = 7 2m + c = 7.(1) 

/ : 4 ^ -1 /(4) = -1 4m + c = -1.(2) 

(1) 'S (2) C«tC^ ’ll^ m = -4 c = 15 

f ^ 5 /(5) = -4 X 5 + 15 = -5 

n) 3 2ft^ 8lt®% X ^ f{x) = 3 W<k -ix + 15 = 3'^a; = 3 

F = {(-2,4),(-l,l),(0,0),(l,l),(2,4)}^5r^^'«m’*t5T? C®t^'Q 

■sp®^: C^stM ■*in?»Pl F CSt^SR c^nvjw< WiJ x F{x) 

Rl^rw '^5^ I 'o)t»1<P (.'siw'l ^rNt I C^C? CSl^spT 

1 ^ 5511 ^ i? (?r5c^ '*im f{x) i 

^»!t^ ^Js. F{x) = y/1^ ^ ^pr?»n?i^ c®n?isT ^ ^i f(-3), f{o), 

F , F(l), F(2) W (?TtP^ 

^T*TWT: F(x) = 1/1 — X G R '*rfw 'Q ^if^ 1 — a:>0'^l>x x < 1 
C®I^F = {x;xGi?'Xr^x<l} 








(?i5 « 


F(-3) = -v/n^T^ = v/4 = 2 

F(0) = VT^ = \/I = 1 


= Vl -2 = 


F(l) = vT^ = 0 

F(2) 2 ^ C®^ F I 


'^) Rcoil C^H '^'*1^ I 


F- 

—)—^ 

— > — 

- 2 

11 

5-4^ 


11 

I1-] 
2 - 


( 

11 

1 

— > — 


sJ 

U— 

\r9 y 

I ' 

i 8 

r?y 

11 

\34 

—I 

riy 

11 

[ 2 4 

— > — 

^4 / 


f :x^Ax + 2'^ ■5pt?»PT '*It^ C®t^si5T D = {-1,3,5} l '?PT?’'N^ 

I 

^) S 'olRi<p| iil'^ ®T I 

S'Q cm S Wk W, A = {- 2 , - 1 , 0 , 1 , 2 } I 

(i) S = {(x, y) : X e A, y E A x + y = 1} 

5 = {(x, y) :x E A, y E A x — y = 1} 

('O) S = {(x, y) : X E A, y E A y = x^} 

(8) S = {(x, y) :x E A, y E A y"^ = x} 

'SI) F(x) = 2x - 1 W 

(i) F(-2), F(0), F(2) ^ I 

(^0 F aER\ 

('S) F(x) = 5 X I 

(8) F{x) = y ^(.*1 X W, y E R\ 


(One-One Function) 

C55#cir / <pk*ki5i ^ 1%^ 






Sclavs<7 




A f B 



io "^ifw 45 C®rt4CT51%5 ^ 'W’W 

slf^R«j '31^ '^C5 55ts*i»if5c<p 45^-45^ (one-one) '*Ft?^ i 

xi, X 2 € C®N / 45? xi ^ X 2 5^ f{xi) ^ f{x 2 ) i 

^5155 5?®t C5C^ C55t 5I5, 4^ 5^'*t5 f : A ^ B 4'^-4'^ ■?pT?*t5 5^5, 5f5 'Q (.‘P<1«1 
5f5 f{xi) = f{x 2 ) ^c«i xi = a ;2 55 C551^5 X\,X 2 ^ A\ 

^5l55®t 'SO, f{x) = 3a; -I- 5, x£R 55?*t5f^ ^ 45^-45^ 55?*t5? 


5»ll5l5: 5^55>f5 a,b E R 45? /(a) = f{b) i 
3a + 5 = 36 + 5 5t, 3a = 36 5T, a = 61 
-^'s<lk / 5l?’t5f^ 4^-45> I 

%5l55*t 'Si. C^, F\ R^ R, F{x) = x^ 5n?»Hf^ 45^-45^ 551 


55t5l5: Xi = — 1, X2 = 1 f5C5 C5f^ C5, Xi E (?5l5 F, X2 E. t®l5 F 45? Xi ^ X 2 I 
^ F(xi) = F(-l) = (-1)2 = 1, F(X 2 ) = F(l) = (1)2 = 1 I 
'sNk F(xi) = F{x 2 ), :. F 4^-45^ 551 
15 ^: C^tC5T ■*Pt?*tC551551)^ W55 '*pT?*t5 5^Q 5C« ^11C5 1 


^5l55*t'S5. f{x) = --, a:^2 5f%^?'»lC55'^l5<l5 55: 

55) /(5) 5) /-i(2) 


x-2' 


••• m = 


5 _ 5 _ 2 
5 - 2 “ 3 “ 3 


5) 5f5, a = /-H2) ^515^ /(a) = 2 

a 


= 2 


a = 2a — A 


a — 2 
.-. f-\2)=4 

^5l55'f 'S'S. f[x) = 3a;-1-1, 0<x<2 


a = 4 








(7|S 'fl 




'^) f I 

^) C^KhQ C^ f I 

^) /~^ f /~^ I 

^) /(x) = 3x + l, 0<x<2^^ £l1^ (0,1) (2,7) 

/. C^/:i?={y:l<y<7} 

c<jc^'^ £lc^j^ y ^ R ®r*ii ^^^1^ x e {0 < x < 2} ^c^©r y ot^IciI ^c?ic^ i 

^) y = /(^)> ^ ^csrsf I 

__ 1 Y 

y = 3x + 1 X = -(y — 1) 7 

'?j5t?:'*t^ /”! -. y X X = -(y —1) 5 

4 

/~^ ■ 2/ ^ 0 ( 2 / ~ 1) ^ C^1c*il ^c?jc^i 

I 

y *£i^ X <PW ^11^, f~ ^:x^-{x-l) 2 

o ^ 

/-I CM 2 / = ^(x- 1), 1 < a: < 7 

^|R«P (Onto Function) 

fm (Ti^ ^ = {1,2,3} B = {5,7,9} RwhI CMi?T 

1^5, 2^73-)• 9^5r#^B 
<pk*1»((.<p '^iR-v M ■??[ I 

A B 

(»ilR<p '*FT5:^). ■*PT??^ f •. a ^ B (^ ■'ilPT'V (onto function) 

■M ^ he B liR# ae A *178111 ^ (?R /(a) = 6 i B = 

C^ / I 

08. -^f\ R^R^g: R^R f(x) = a; + 5 

g{x) = X — 5 ^tUt ^^wlRivo 'OG^ CM'S C*I, / *^1'^ *7l<*‘H g l 




-- 








/ 







/ 






J 

ft 






/ 







/ 




i--' 











1 2 3 4 5 6 7X 






\5o 

/(xi) = f{x2) xi + 5 = a;2 + 5 xi = X2 I 

^11^, / ^nf^, 

y = f{x) ^C®1 a; + 5 = y'^, a: = i/ — 5ei?i 
/-I Riil>lM I 

f~^{x) = y RC«1 /(y) = 0 :'^, j/ + 5 = x'^, y = x — 5 
WNI^, f~^{x) — X — 5 — g(x) 

/-I '8 g C®tC5H -^Tinr /-I = y 


^ 97* 

(i) f{x) = ^, x^l w /(x) = 3^, X7^2 


('S) /: 


'»!) f{x) 


X — 1 
2x + 3 , 1 

4x — 9 


x-2’ 


Xy^2 CW ^ /-I ^ W 


(^ X 'SIH 4/“^(x) = X 

2^ I 2 

5t) '^s*R f[x) = -, X 7 ^ 1 ‘^1'^ f~^ 

X x. 

(i) /-H3)1^'#^l 

(^ f~^{p) = kp, p k C^ St^sH' I 

^4) StC^ gfi^ F ■*pT?^ 1^ ^ f^'fST ^1 F 

(i) F = {(x, y)GR^ :y = x} F = {{x,y) G B? : y = x^} 

(o) F = {(x,y) € : y2 = x} (8) F = {(x, y) E R^ :y^ Vx} 

®) ^ / : {-2,-1,0,1,2} ^ {-8,-1,0,1,8} 'SFT?'»t=# /(x) = x^ ^ 
^'ssiRi's (7f%3 (?f, / '»tlR<p I 

^) / : {1,2,3,4} ^ ^ /(x) = 2x + 1 ^ I OT, 

f '¥f?*t^ R>''g ■'ilR^p ^ I 










(;5r#ar ■*pf?’‘t^ stjifviR)^ i y = f{x) o 

m >l<l«1W’«IT XOX' YOY' CT^irf^i o XOX' X 

's(^ '3'^ YOY' (^ y '0(’<p <1*11 "5^ I 

y = f{x) '*PT?*tC^ 'O|'»po*l<l a < X < b ■5®R> x 

■ 5 ®!^ y I'l^'srtiT’jFft?' 'sll®i<p| <P 5 ic\s ■ 5 ?! I '©l(®l<p|<l ^R'o ^°'*U^^^^c®ilt<p xy 

<p$i(.'o '5?f I £lt*® R’'j^(.®iIg^ ®1'SI®iw^ ^^<iI ^ <p?ig®i y — f (x) 

<p|<"lG'i<i *lt^TiT ^it?r I GEtf^ ^Rt'o (,®i’<il&ifl •^*pit<p stl^R^ st^fPr <p<il 

I (Linear) (Quadratic) C9T#3f 

'0||c®iIi>*iI Wf I 

^Pk**!*! 

f{x) = mx + b CT^, m 61 
(,®l’<|f&;£) (3^ UM '5!^ m y b 1 

■^Pk*!:# ffiW f{x) = 3x + 2 

X 'Q y ^kfsf^ 

■sikT ’fPSTIt'^: 


.-. '*Pk’*kif5^ C®r«f I 

R’ll'o ^Pt5!*t^ (Quadratic Function) 

Roll's '*Pt?*t»T ^c®il iil<pl^ '^Pfv*H y = ax^ + bx + c ^5]<p<iH 'Wt^ a, b 

'Q c ‘ll''®<l o ^ 0 I Skf^ *lf^ a — 1, b — —4, c = —11 'sIrC'1 

y = ax^ + bx + c ^Ikl y = x^ — 4x — 1\ '*Pt?*t^ ^G's x 'Q y ^3^ 'Sil^ 

’fpsTiT '*inr '*rf fro?' i 


X 

-2 

-1 

0 

1 

2 

y 

-4 

-1 

2 

5 

8 










X 

x^ — 4x — 1 

y 

-1 

(-1)2-4(-1)-1 

4 

0 

1—1 

1 

1 

(M 

-1 

1 

(1)2 - 4(1) - 1 

-4 

2 

(2)2 - 4(2) - 1 

-5 

3 

(3)2 - 4(3) - 1 

-4 

4 

(4)2 - 4(4) - 1 

-1 

5 

(5)2 - 4(5) - 1 

4 



Roll's (?n«lfM I RnI'o '*Ft?*t^ >5'^ ^ I 

■^) (?r#aif& 'oil<pl(.^i5i I 

’*[) C^n^lfSsifS^ y ' 0 )(.'*P <1 ^ y 'S)‘sp Sil^JlI^l) R*<j ’tT'SlTf <llc<l I 

?t) R'^t'o '5]H ^ I 


^(.'en 


'5(.si’‘ll ^ p, q 'Q r '^1'^ r ^ 0^ R 'ii S = {{x,y) : {x - p)^ + {y - qf = r^} 
'0|Sf(.?l<l '*It^ (p, q) r (*R^-'*T*fSf G£|f^ 4t^<w) i 

(p, q) R**! ’II'S'I «PW (.^ea <PW r Rw ^ 'sp^ss? »?w 

^1 

^>j|*5l(.*i<i siR)^^ R**j ’ll'O'i ^ R^ CTN <P55l, file's 'ais(iiR?i 

(?r*lRwiii *1^ '^'4^»i'ok<i '*rt?i i c®T«lf5ar '^, lii?' 'Sfsu ■^s’Pii^ 

<Pi(G«i ■^siw 'Q RsfRf (?*k^ ’1'sif® I 

't)(t, S = {{x,y) \ x^ + y"^ = 16} 

^'O'SlI? S C^r^lRsj lil^fiJ x'^ + y"^ — 4? G'^PW (0,0) <llWI*l r — A\ 

S ifl'5 C«T#3r R^^ Cf’ltWT '5?^: 






































i 

■ 









I 

i 

1 

I 

1 

1 






B 

■ 

■ 

1 

I 

■ 

■ 

B 





■BfRU 

■ 

■ 

■ 

Eami 









R 
















































ra 

fl 

Rb 



















^) C«tC^ y(^ X £t^ ^ I 

1 

to 

II 

1 

Cn 

(0 y-5 = -2{x + l) 

A 

('s) y-2 = -(x + 3) 

(8) y-5 = -ix-3) 

’*1) 


T— 1 

1 

CO 

II 

W X + J^ = 3 

(\5) :c^ + 2 /^ = 9 

(8) y = -x + l 


^t^‘l 'Oid. 


Wa?lT f : X —> 


2x-l 
2x + 3 


/ -o 





^t) 2/-^(x) =x'^x 




2x — 1 2x — ^ 

^) — l^^/(x) = -—— I 

2x -\- o 2x -\- 6 



■jp^ff-ff, Sw'O'S »t1»l^, !!i?r-Jo'ST @l1^ 


5 

7 







2a; + 3 = 0 X = —- >pk**lHf5 ^spyfs^lRi^ I 

... a,^_3 :g^,C®l^/ = ij\/_^\i 


«#, Xi € C^STsr / X2 € C^Sts? f 

^ 2a;i — 1 ,. , 2x9 — 1 

/(xi) = /(X 2 ) 'Q C<P<1«1 

2xi — 1 2x2 “1 ^ 2xi — 1 ^ I 

2xi + 3 2x2 + 3 ’ 2xi + 3 ! 

^ 2xi — 1 — 2xi — 3 2x2 — 1 — 2x2 — 3 

2xi -|- 3 2x2 “1“ 3 

^7 ^^"^7 2xi + 3 = 2x2 + 3 
2xi + 3 2x2 “I” 3 

■^, 2xi = 2x2 Xi = X 2 I 

.-. Tjsfs^tir I 

_. 2x-l _. .. . 2 


2 X2 — 1 

2x2 + 3 


«t) CffSUt ^5ft^ f : 


2x — 1 __^ ,, , 2x — 1 

---, /(x) = --- 

2x + 3 ^ ^ ^ 2x + 3 


f{^) = y .’.x = f ^{y) 


/(x) 


2x-l 


■^, 2/ = 


2x- 1 


^ ^ ^ 2x + 3 " 2x + 3 

2xy + 3y — 2x — 1 2xy — 2x — —3y — 1 

% -2x(l -y) = -(1 + 3y) 

^ _ 1 + 32/ 


X = 


2(1-y) 


^ ^ 2{l-y) ^'•' ^ ^ 

% /-^(x) = - 1 [55RS 

-L XI 


% 2/-i(x) = 


1 + 3x 


a; = [.. 2 f i(a;) = x] 

1 - X 

1 + 3x = X — x^ ■^, x^ + 3x — X + 1 = 0 
x2 + 2x + 1 = 0 (x + 1)2 = 0 







(?i5 « 




T + 1 = 0 '^, a; = —1 

,-. 'S)H X = —\ 

i. {(2,2), (4,2), (2,10), (7,7)} CSiCSH 

{2,4,5,7} {2,2,10,7} 

n) {2,4,10,7} {2,4,7} 

^ 5 = {{x,y) : X € A, y € A y = x^} A = {-2,-1,0,1,2} 

(2,4) ’^t) (-2,4) 

’f) (-1,1) ^) (1,-1) 

O. ^ 5 = {(1,4), (2,1), (3,0), (4,1), (5,4)} ^ W, 

(i) {4,1,0} 

{a) S 5-1 = {(4,1), (1,2), (0,3), (1,4), (4,5)} 

(Hi) S 

'0||(.«ll(.<P C<Ph(u 

'^) i 'Q ii ’sf) ii 'Q in ’f) i *9 in 

8, F{x) = ^x — 1 '5!?r -^(10) = <P'®? 

^) 9 'Sf) 3 n) -3 

(t. S = {(x, 2 /) : a;2 + y2 _ 25 = 0 a: > 0} 

(i) I 

(ii) c5T#3r i 

(Hi) (:?T#3r X«l^ 

(.‘vhliJ '>ifS<p? 

i, ii '^t) i, in ’t) ii, in 

'b. F(x) = Vx — 1 = 5 X ^5^? 

■^) 5 24 ’t) 25 

*1. F(x) — y/x — 1 CSlCSH c<pH1^? 

^) C®W F = {x e i? : X 7 ^ 1} ^) C®!^ F = {x e i? : x > 1} 

n) C®m F = {x G F : X < 1} ^4) C®m F = {x G F ; x > 1} 


'^) i, ii '9 in 
^) \/l0 

■^f) i, ii '9 in 
^) 26 



Sclavs<7 


be, (i) 2 tw s t'ttiw'i, '8^rw?r t^^lrr w i 

(a) S '5[^W 5“^ 'SfW’tcnT ^ I 

{in) ■?Pt?^^ ^ ^ I 

^) 5 = {(1,5), (2,10), (3,15), (4,20)} 

'*[) S = {(-3,8), (-2,3), (-1,0), (0, -1), (1,0), (2,3), (3,8)} 

"> «={G'")'(''1)-('--')'G'2).(^.-2)} 

^) S = {(-3, -3), (-1, -1), (0,0), (1,1), (3,3)} 

®) 5 = {( 2 , 1 ), ( 2 , 2 ), ( 2 , 3 )} 

&. F{x) = -y/x — 1 'Sfip 

^) F(l), F(5) 'il'^ F(10) ^ I 

«f) F(a2 + 1) a e FI 

^) F{x) = 5 X I 

’*f) F{x) = y RW, X 2/ > 0 I 

10. F : R, F{x) = x^ 

^) C®N F C^S! F ^ I ’^f) (?I, F i 

H) F-i ^ I 'ST) C*T^ (?I, F-i ■*Fr?»l5T I 

11. ^) / : F -)■ F ^ f{x) = ax+ b;a,b e R^ 

ctf%3 (?i, / ^ I 

’^f) / : [ 0 , 1 ] -> [ 0 , 1 ] ■?PT?’^ f{x) = Vl-x^ ^ (?I, / 

■^) f : R^ R^g : R^ f{x) = x^+5'£(^g{x) = {x-5)3 

^'sallijvo ■^, vsC^ (?f, p = I 

'*f) ^ / ; F -)• F /(x) = 5x - 4 ^ ■^, j/ = /"^(x) 

ivS. 5 C^T^riM '0|'»P»l '0|Sfi){5 C^Nf^ I 

^) S = {{x,y) :2x-y + 5 = 0} '^f) S = {{x,y) : x + y = 1} 

’t) S = {{x,y) :3x + y = 4} ^) S = {{x,y) : x =-2} 

i8, S W^C?ra' 'q^P'l 'oisfilfU ^ Cofislfsaf csl^ -f^ef^ I 





(7|S 'fl 


\5H 

■^) 5 = {(a;,y) : a;2+ 2/2 = 25} ’«t) S = {{x,y) : x^ + y = 9} 

^(t. C^TIT ^5it^ = 2x — 1\ 

■^) F(x +1)F 

^) F{x) '^s*R 1^ i£l'^-i£l'^ R»»l1 a;, 2 / € i? I 

^) F(x) = y ^C«1 a; ^ y f^cf^ ^£\'^ 

y = 2x — 1 ^ I 

X — 3 

/ : i? ^ i? : 7? -)► f{x) = 3x+3 = ^— 

o 

^ ^vSBlfilvO I 

'^) p“^(—3) '^1'^'SJl^ I 

«t) f{x) ^511^ ^?»tST ^ '®t ^ I 

«t) (?f%3 (?I, p = /-I I 

i'l. (Jt'STIT 'oiks^ f(x) = \Jx — 4 I 

^) /(x) 1^1'^ C'sIW'l I 

’*t) /(x) 1^ ^ I 

^) /“^(x) '^?*R <P<11 





(Algebraic Expression) 

s|vsl<pc,<p +, -, X, -=-,^■^t«iwltil iil'^5lf^(.<pi!i '>iIrIc,<u^* qR'»lc<i 

’’T?^ '9'Sl(.«i OT 2f€k^ ■^, 'flW’tlf^Fs<p TlPf (algebraic 

expression) ^ ?lf^ ^ i CTSpf, 2x, 2x + Say, Qx + Ay"^ + a + \/z R'ojif'i 

i£f^ i£|<pn5 <lPl I 

^ ^sflt¥ PTO%f - 

► 

► '>iki(.<u <P'!it'o I 

► ^ '8 ^ I 

► ^’f‘»fiiii 'Q ^ si^ 

Gilt'S •»|1?1WI 

► •J1»|»(lli£l<P ^npf, SlI^JIJ) '^lf»f ;£|'^ '5^-^R<P '^iPf '^Jt^ ^<100 ’ll^lt<l I 

^ •Jis<»(||i£)<p '^iPf, £|f^^ lilPl ifl'^ ■5^-^fa|<P iUPt^ ^’ttW <P<1C'0 I 

► "^fFT ^?f*l^ 'STlT^C*! 2t^st*t <P<1(.'!> ■'traw I 

4.'^<P ’8 

^ (£i^ grfi^ woPPf^ c^ti^Tf >r?'«ijr (;*ic<mwi wu i^w*r 

■^sCfT, £|'o1<p!i 5(.'9 'BSRJ (.-^uluw t'slw'l I ■*lf^ S|'o1<pn> 

Pfirv ^'«IIT pypl '^5R tfll^ I C^tC»n 'oil(.eili>»iN 'il'^ CSlOT 

t*IC.^IC‘ll "SlH S}^ ’ttC^ I '5IH C^lwl '0)lt'lll>*ll<l ^Ic.^ I 

'^^'1% *in(.»i<i ^te^'ilPiRxp '^iPt I nlPlt^ 'i|'^ 

lil'^ ^ l>«1C^<1 'Sflsf '0|mH|'9|^ ^1^ 'Q tt'PH - 5 ^ I 





X I ^k(.«l, (i) a, (a) ax-\-by (Hi) ax^+bx-\-Cj (iv) ax^-\-bx‘^-\-cx-\-d 

X i>«ic<P«l a, 6, c, d I 

x t>Gic<P^ ■^'*1^ cx^ c (^ 

I p c c 

I W^IC'il ^ ca;^ ^ c (coefBcient) 

p C^ i£l^ (degree) <i«il i wlcil 

'siM ^ I 'Q ’5PlI 

0 'Slt^tl^ t>Gi<^i-<ifSfvs '^'iIiJc<P I C<l^*i, 2x® — 3x® — + 2x — 5, x 

t>«ic^^ ^1^1 6, '5!^^ 2rr:®, ^5^ 2 —5 \ a ^ 0 RC«1, 

(z) ^1i£ll 0, (ii) ^\f£\\ 1, (iiz) ^**1^ ^1^1 2 (it') ^*'1^ ^1^1 

3 I c<ic<plc*il (a ^ 0) 2tTO (.<ic^tc*il 0 'sjtiSIl^ (a = ax^ Rww) i 0 

'^‘'1^ Rc<ii>«il <P^il ^\^\ ^^v'aQlIijv!) I 

X t>®lt<P^J X ‘^1'^ O^T^, C^tW 

^ ^ ^1^^) ^ I ^<1^ <i4il(.<p 'q|>i4(standard form) ^ i 

<ij<i^lc^i^i X t>cic<p<i ■^‘*1^c<p P{x), Q{x) snfl^ ^l^t <p^ii I CWT, 

P{x) = 2x‘^ -\-7x-\-5\ P{^) 2|^c<p X ^lc*i^ R^^jvsl I 

P{x) X i>«i(.<P^i c<pl(.*il a <i'^lc«i (Jl "^t^STIt ’^, 

‘ilW P(a) ^ ^1w ^ I 

i. ■*# P(x) = 3x3 + 2x2 - 7x + 8 '^, p(2), P(-2) >^1^ P >5^ 


£fii^ X 2, -2, - <^lt, 

2 

P(2) = 3(23) + 2(22) _ 7(2) + 8 = 26 
P{-2) = 3(-2)3 + 2(-2)2 - 7(-2) + 8 = 6 



Rtsfi ■^^^'>J[(.«il X 'S y i>«ic<p<i i>®ic<Pfi I 


2x -\-3y — 1 

x^ — Axy + 2 /^ — 5a; + 7y + 1 
8a;^ + 2/^ + lOx'^y + 6xy^ — 6a; + 2 



So 




cx^y^ ^ (TBlt^ c (^) 

p \Q g ^5r^®tT'5I^ I cx^y^ c x^y^ P + ^ 

'sM I *£[<1^ ^‘*'1%:^ ^If^ ^hlc<p 'sjtsit I 

P(3:,y) ^1 <p1w^1 £|^<p "^t^f ^f&vo <P5|1 ^ i (?rsR, P(x,y) = 8x^-\-y^ — 4x^-\-7xy-\-2y — 5 
^ 3 P{1, 0) = 8- 4- 5 =-II 


R>*i t>®iw^ 

x^y z t>«ic^^ ^ii’j[c«ll cx^y^z^ i c (^W) £i^ 

p^ Qj r ^5r^HI'9J<P I p + g + r C^ (^1^ 'SJtigt t£l'^ 

'srli^lw <i^'H^(i5^i 'sjisrf ^ I P{x, 2 /, 2 :) ^1<p1w5i st^fN^ 

<P^I ^ I C^TSR, F(a:, y^ z) = x^ -\- y^ -\- z^ — 3xyz ^\£\ 3 

P(l, 1, -2) = 1 + 1-8 + 6 = 01 




^) Rc&^ (.<ph(u 

W 2^3 (0 7-3a2 

2 

(8) ° (<f) 5x^ - 2x?/ + 3?/^ 

a^ — a 


(‘^) c^ + - — 3 (V) 3i/»^ - 4 

C 

(io) 3x - (2y + 4z) (ii) - + 2j/ 

X 


’^) Pi(.i><i '^’t^tti(,«il(.'s 'Q >IMI ^?i: 

(i) a;2 + 10x + 5 W 3a+ 26 

(8) 2m^n — mr? (<?) 7a + 6 — 2 


(vs) x^ + X ^ 

('Ji) 6a+ 36 

(&) 2x(x^ + 3y) 
(i^O ^3;-2?/ 

(vs) Axyz 
('Ji) Qa^t^c^ 


’t) Rom 2i(.'oj<p!i>o<p 

(z) X i>«i(.<p?i ^■'l^ii vsrt^T^ "oil^lo^i '3'^ X i>'nc,^<i 

■sMT, f*!! ^'8 ^ <111 i^*# ^ I 

{a) y I>®1C<P<1 '^■'I^O vsilit*^ 'ail<5»IC'fl <P<I y D'l&'^O 
'sjlisn, '^pU 'Q ^ ^ I 

(i) 3x^ — + X — 3 (^ x^ — X® + x^ + 3 

(vs) 5x^y — Ax^y^ — 2 (8) x + 2x^ + 3x^ + 6 

(<f) 3x^y + 2xyz — x^ 

’SI) ^ P(x) = 2x2 + 3 ^ P(5), P(6), P (I) ^ 9{<^ ^ I 







8^ 


?je|^ <8 V9|>1«pei 

■^“'1^ (,<l|>i<psn, liN? ^5TSPTSRI I ■^'»t%r ^5t5r*P«T 

^ I (?rsR x^ ^ X C^ ^ ^<ic«l ^ x~^ *raT 

(.•^c.'spwi '!5|’1<p«n 0 

^t^‘t (x^ + 2) C^ (x + 1) ^ t'f 

(x^ + 2) (x + 1) '^’1^ ^'■1 <p«i ( x ^ + 2)(x + 1) = x^ + x^ + 2x + 2 

;£]^s|^ '^’1% ^ ■SjIaiT 2 + 1 = 3 1x1 = 11 

\3>ll^<lM «. (x2 + 1)(x- 6)C^ 2x^ + 3 

P(x) = (x^ + l)(x - 6) = x^ - 6x2 + x- 6 ‘il^’siW 3 11 

^ Q(x) = 2x^ + 3 <5'^ "511311 2 31^ W1 2 I 

1 X 

P(x) C^ Q(x) fror ^*1 «Wp5T F(x) = -a; - 3 31^ E(x) = -- + 3 i 

■^llJSft, «N5p5T F(x) m "snaiT 3 - 2 = 1 31^ "f’lT Wf - i 

2 

*3 ^t5l*P(,®15| >||ii)| 'Q '^plj »1^(,'5l^ wtifl '^'Sj I 

'^) X i>®i(;.<p<i P{x) Q{x) F{x) = P{x)Q{x) '^’1^ 

-SIM = p(x) 31^ "SIM + Q{x) 31^ "SIM 31^ 


^ = P(a;) 31-^ f«U -yRTf x Q{x) ■5:«U Wl 

'*1) X 6«1W51 F(x) Q{x) ^ ^ P(x) 

"5^ 


Pj^) 

Q{x) 


R{x) 3)^ "5(1311 = p{x) 3('?r 5|MI — Q(x) 3]^ "5(1311 liC^ 


’ Q{x) f% ’W 


P{x) ^ Q{x) X (>®ic<p^] Qix) < P{x) 

^(.<1 Q{x) P{^) ^ F{x) 'Q ^5N^*t^ R{x) (TP^It^ 

^) F{x) 'Q R{x) X i>®l(.<pii 

^) F{x) ^ = P{x) 'sjM - Q{x) 

^) R{x) = 0 R{x) ^ < Q{x) 

'^) X «t*iJ P{x) = F{x)Q{x) + R{x) I 

'^-'b, 'S DO'051 ’tP^o, cJt^-io’sr OSiR 



8^ 




X 'Sf'ij ax + 6 = pn: + gf ^sc<l x = 0 '8 x = 1 b = q 

a + i = p + g'^ C^t^ C^, a = p, b = q 

^) '^<P«1 X ^*13 ax^ + 6x + c = px^ + gx + r x = 0, x = 1 'Q 

X = —1 <iPi(.<j ^*11^, c = r, a + 6 + c = p + g + r a — 6 + c = p — g + r'^ 
C^, a = p, 6 = g, c = r i 

^) C^NT ^ (?!, X aox” + aix’^”^ + a2x"'“^ + * • • + 

ttn-lX + a^ = Po^"' + + • * • + Pn-l^ + Pn ^o = 

POj — Plj * * * ? (^n —1 — Pn— 1 ^ ^n — Pn 

X I 

'sp^o^: X i>«ic^ii n 'srlWf^ ao (a ^K-l©rwl), ai (a ^TH-^TTl^) 

^^ojlf^ (TTQTlt '^R*ll'8t»)^ I 

^sre®^ (Identity) 

P{x) 'S Q{x) X 'SfitJ ^rSlH ^>l'o|t<P 'OIC'MI ^ (iR? 

®T IpKIt:® W P(a:) = Q{x) C®!^ ^ I P{x) '8 Q{x) 

■ 5 ^ I = w®»T ^ I ^*tH«t®n^ ifi'^ %F«lRit?r ?lf% 

(identity) ^ s| 1^ C®m ^ 

l>«14>|5it^^l C^IWH'S^ 'snt?!^ ^ ■#^ "SIH I (?R5T, x(x + 2) = + 2x, 

(x + y)^ = x^ + 2xy + y^ 1 

'oi^Gc^w X i>®n.<p<i R(.<n>*il <psl ^(.<11 £t«?tcsr Sii^'?i'-l R(,<i[>*il <pR I 

8. P{x) = x^ - 5x + 6 F(x) (x-4) 

(?l, ®T»tC*t^ P(4) >£(^ 5|5rR I 

^I^lT«tH: P(x) C^ (x - 4) ^ tta Wf ®m ^ 1 

X — 4)x^ — 5x + 6(x — 1 
x^ — 4x 

—X + 6 

—X + 4 
2 

iil'«t1I?T 2 I 


p(4) = 42 - 5(4) + 6 = 2, ^[®^, p(4) ^yrsn^T I 


^Obt& 





(t, P{x) = -\-bx-\-c ^0^ P{x) X — m C^KhQ C^, 

P{rn) I 

^TSIt^fH: P(x) (^ x — m Rco^; ^c^l <pRi i 

X — m)ax^ -\-bx -\- c{ax^ + amx + am^ + b 

ax^ — ama;^ _ 

amx^ Pbx P c 

amx^ — am^x _ 

(am^ + b)x + c 

(am^ + 6)^:: — {am^ + 6)m 

„ aw? + 6m + c 

= am^ + 6m + c I 

P(m) = am^ + 6m + c, P(m) '^TSTt^ i 

£|f^\93)li5 ^TIT I 

2|R)'as| i P(^) a C<pl(.»ii 

P{x) (^ x - a ^ P(a) ^ I 

SfsiH: P{x) X — a 0 i 

R Qix); vsi^, ^ 


P(a:) = (x — a)(5(^) + R 

^ X = a P(a) = 0 • Q{a) + P = P 1 

P(x) C^ X - a ^ <Pii(.ci P(a) ^ 1 

'b. P(x) = x^ - 8x2 + 6x + 60 C^ X + 2 ^ 


^TSIt^fH: (?rc^ X + 2 = X — (—2) = (x — a) a = —2, 

= P(-2) = (-2)3 - 8(-2)2 + 6(-2) + 60 = 8 I 

i £|I^\90|I^NS SWcf ^ ^ I 

filf^vasl P{^) a ^ 0 P(x) ax + 6 ^1^1 


^ <p?]cei P 


(-^) 


I 


S, P{x) = 36x2 _ 8x + 5 C^ (2x -1) W ^ WtC»l? W W 




’: «t9tC»l^ P Q) ^ 36 Q) _ 8 Q) + 5 = 9 - 4 + 5 = 10 I 
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Sclavs<7 


br. P{x) = 5x^ + 6x^ — ax-\-6C^x — 2 ^^c«i 6 

a ’^n^f I 

^TSIWT: P{x) (^ X - 2 ^ '^, 

P(2) = 5(2)3 ^ g(2)2 - a(2) + 6 = 40 + 24 - 2a + 6 = 70 - 2a i 
70 - 2a = 6 2a = 70 - 6 = 64 a = 32 i 

S>. ^ P(x) = a;3 + 5^2 + 6x + 8 ^ P(x) 

<P<1C®1 ^ftW CL ^ ^C<1 C^, a^ + &^ + a& + 5a + 56 + 6 = 0 I 

^PTW?: P(x) X — a ^c<i P{a) = a^ + 5a^ + 6a + 8, 

P{x) C^ x-bWtt^^ P(6) = {,3 5 j ,2 g , 

"1^s|-i>1IC<1, a3 + 5a2 + 6a + 8 = 6^ + 56^ + 66 + 8 
a3 — 63 + 5(a^ — 6^) + 6(a — 6) = 0 
(a — 6)(a^ + 6^ + a6 + 5a + 56 + 6) = 0 
.*. a^ + 6^ + db + 5a + 56 + 6 — 0, a ^ b 

fill^'asl \s (^^TtW P{^) P{^) = 0 ^c<i 

P{x) — a I 

£W®t: P(x) X - a ^ = P(a), 

£f^ '*1^ 0 I P(x) X - a i 

.\x — a P(^) I 

fill^'aal 8. :r - a ^ P(a;) ’^, P(a) = 0 i 

£r5|t®t: c<i(.R'^ a: — a, P(x) ^Iw<pn5 Q{x) ^lt^?lT 

OT P(:i:^) = {x — a)Q{x) \ 

x = a C^Nt ^ (?[, P(a) = (a - a)Q(a) = 0 ■ Q{a) = 0 i 

io, C^, P{x) — ax^ + bx‘^ + ex + d x — 1 ^(.<1 

Tlf^ >8 C<P^«1 a + 6 + c + d = 0^i 

^PIWT: ^0*1 <pR, a + 6 + c + d = 0i 

^©t^, P(l) = a + 6 + c + d = 0 ["^^1^'MlW] I 

^^^lls, X — 1, P(x) ^<pn5 ^^ItW ’^IKI^J] I 







iiipl 


8ff 


^(.'i ‘pR P{^) ^’ItW X — 1\ 

■^C^, •'iIrIwj <11^, 

P(l) = 0 Wfk a + 6 + c + (i = 0i 

ac«><u: x —1 ^»iN<P VliilN C<IC,<plo*il '^‘‘1^ ‘fl'^ '*lf^'Q ^ 

^»<f5 O'^i 

ii. -sn^r^, P{x) = ax^+hx'^+cx+d a ^ 0, d ^ 0 

'^1'^ X — r I CtT'%3 (?f, 

'^) r '^, r, d i 

'8|) I[f^ r = - «Tf^ '0 |I<p 1(.15 £t<Plf^ '!g®ni ^'SlJt p, d ‘^1^ q, a 

Q 

'^^1^1*1: 

F(r) = ar^ + 6r^ + cr + d = 0 (ar^ + frr + c)r = —d 

{ar^ + 6r + c), r^d r, d i 

P{r) = ar^ + br^ -\- cr -\- d = 0 



ap^ + hp^q + cpq^ + dq^ = 0.(1) 


(1) {ap^ + bpq + cq^)p = —dg^.(2) 

(6p^ + cpg + dg^)g = —ap^ .(3) 

ap^ + bpq + cg ^5 bp"^ + cpq + dg^, p, g, d, a I 

(2) C*?1W ^Tlt p, dg^ 1^1^^ (3) C*^ ^Tlt 

g, ap^ ^^11WI p ^ g ±1 wlcil C^ i 

^|\5^ p, d ^^ttW g, a i 

^sri^ ^ ^ (?r, 

^-51^ P[x) P(r) P <P^ll 

(?IUo (TT^ft^, r ^ ^^ItW (r = ±1 5 

^^ItW (5 = ±1 I 






8 ^ 




P(t) = -6x2 +llx - 6 

■5pit*)H: sfi^ ^’1% ^ ’t'i = -6, ^ = 11 

‘il'^R r '*lf^ ii|'?s P{pc) X — r 'o)l<plw<i C^H ^lc<p, 'sw r 

-6 ^^’IIW ^51<k, ±1, ±2, ±3, ±6 C^tC=n ^ I r ^ 

RRjs( *(l(.»i<i P{^) I 

P(l) = 1-6 + 11-6 = 0, .-.X-I, F(x) lap^ I 

P(-l) = -1-6-11-6^0, .-.x + l, P{x) ^ I 

P(2) = 8 - 24 + 22 - 6 = 0, :.x-2, P{x) i 

F(-2) = -8 - 24 - 22 - 6 ^ 0, .■.x + 2, P{x) ^’ItW ^ l 
P{3) = 27 - 54 + 33 - 6 = 0, .-. a: - 3, P(a;) 'ihli i 

P{x) i£l^ ^ 3 1 ^HT '^iS\K P{x) 

wlwl *41^^ ^ '55^ I 

.’. P{x) = k{x — l)(a; — 2) (a; — 3) CT'^TtC^ k i 

X Jiwl» ^rtc®^ Rw&*il OT®tt ^rlu ot, fc = 11 
P{x) = (x — l)(x — 2)(x — 3) I 

P(x) ^ 2f«4^5f {x - r) 'o|l-<MW<l <£i^ 

^’ItW ^ P{x) (x - r) ^ P(x) <1ii>jiJ«>(,<> 

^»lR»uh <PW P{x) C4» P{x) = {x — r)Q{x) <?n*IT I (7n*llW Q{x) 'sitsrf 

P{x) ^Ml C?t^ 1 I 'oi'So’t^ Q{x) ^e,^l^r«p Re's i 

ivs, 18x3 + ISx^ - x - 2 i 

'’PlW?: ilG'l <pI^, P{x) = 18x3 + 15x^ — X — 2 I 

P(x) i£|^ ^ ’(It -2 Fi = {1, -1, 2, -2} I 

P(x) ^ 18 

F2 = {1, -1, 2, -2, 3, -3, 6, -6, 9, -9, 18, -18} l 
P{a) RwhI ■ 4 #, (?r«l1C5T, a = ^ r G Fi, s G Fj 1 
a = 1 ■^, F(l) = 18 + 15-1-27^01 
a = -1 ■^, F(-l) = -18 + 15 + 1 - 2 7 ^ 0 1 







„=_^^,p(_0=18(-i)+15(i) + i-2 =0. 

X + - = -(2x + 1) {2x + 1), P{x) I 

2 2 

18x^ + 15x^ — x — 2 = 18x^ + 9x^ + 6x^ + 3x — 4a; — 2 

= 9x‘^{2x + 1) + 3a;(2a; + 1) - 2(2a; + 1) = (2a; + l)(9a;2 + 3a; - 2) i 
9a:^+3x—2 = 9a;^+6a;—3a;—2 = 3x(3a;+2) —l(3a:+2) = (3a;+2)(3a;—1) l 
P{x) = {2x + l)(3x + 2)(3a; - 1) l 

^1^‘t i8. -3a;2 - 2xy + Sy'^ + llx - 8y - 6 ^ I 

X '*1 Tipi'S 'Q RtU ’ff'QTTf ’*n?f —3a;^ + llx — 6 i 

-3x2 ^ _ 0 = (_32. + 2)(x - 3) (3x - 2)(-x + 3).(1) 

^il1^ y 'Q ^ Sy^ -Sy -Q\ 

8y^-8y-6 = (4y + 2)i2y - 3) ^ (-4j/ - 2)(-2y + 3).(2) 

(1) 'Q (2) <P(.il £fW tllPlil <)l(.<l, '0G<1 

+2, -3 -2, +3 'iRst W ^ x 

y I 

.*. (—3x + % + 2)(x + 2y — 3) {3x — 4:y — 2){—x — 2y-\-3) \ 

(J\ (P\^ xy 1^1'^ —3 •2 + 4-1 = —2 WW 

3 • (-2) - 4 • (-1) = -2 Wm ^ I 










II 

to 

1 

Ci 

00 

+ 5x - 2 k?I, P{x) Pi;(PP^s ^ 








(i) 

X — 1 

('^ X — 2 

(«) 

X -\-2 


(8) 

(T + 3 

{(t) 2x-l 

(«b) 

2x + l 






0) 

^tW: 4:X^ — 7x + 

10, a; - 2 




(^ 

^5t^: 5x^ — llx"^ 

- 3x + 4, X + 1 




(«) 

^I'Sfj: 2y^ — 2/^ — 

y — Ay y -\-3 




(8) 

^5tW: 2x^ x^ — 

18x + 10, '®l'S5r<p: 2x -\-l 








n) 0^ (J\, 3x^ -4x^-\-4x-3 (x - 1) I 

^) 2x^ + x^ + ax — 9 X + 3 ^C«1 a '^it^T i 

^S) OT^ (71, — 4x^ + 4x — 3 ^^ItW x — 3 i 

'^) ^ P(x) = 2x^ — 5x^ + 7x — 8 P{x) (^ x — 2 (7[ 

t) CW (71, 4x^ - 5x^ + 5x - 4 x + 1 x - 1 ^^ItW i 

W) W: 

(i) x^ + 2a;^ — 5x — 6 W x^ + 4x^ + x — 6 

(o) a^ — a^ — 10a — 8 (8) x"^ + 3x^ + 5x^ + 8x + 5 

((^) —2x^ + + xy + 8x — 2?/ — 8 


>ivjiiiQi<i c^nwr £0:^ ^ ^£ 1 ^ wilf^ 

(homogeneous polynomial) ^ i x^ + 2xy + 5^/^ "^if^ x, y t>cic<p^ ^1^ £ 1 ^ 

'sji^ 2) I 

ax^ + 2hxy + x, y t>cic<p^i ‘il<pl^ (TKt^, a, h, b 

I X, y, a, /i, b RWHl ^ ^ i£l1& c£l^ 

I 2x^y + y^z + 9;2:^x — 5xyz x, y, z t>®ic<P5i 

I 2i(.^i<P 'SiM 3) I 

(Symmetric Expression): c<pl(.*il 'ffW’tlf^tf^ 

c^t<M(;Hl ^ ^ RR^c^ Tif^ w^R<if^Ns w ^ W4>iij(:^5i 

£tf^^ (symmetric) ^?(lf^ ^ i 

a + 6 + c a, b, c £|R>^^ i ^1^^, a, 6, c &®1<P C<IC<plc*il 

RR^C^J ^^R-qf^vs I til<p^v5j|c<J, ab + be + ca ^^iPtR a, b, c l>®1C<P^l 

x^ + y^ + jar^ + xy + y^ + zx "^iRtR x, y, z &«1C<P^ £tf^^ "^iRf i 

R^ 2x^ + 5xy + 6y^ ^iRtR x 'Q y 1>®1(.<P^ £tt^^ ^, x 'Q y 

RR^(.il 2y^ + 5xy + 6x^ '^iRt^ ^R<iI^\o ?flRt (^^t^ i 

W-^R^ '^lf*t (Cyclic Expression): R)*ili5 ^<iRi^ c<plc»il £f^ R^ 

■5^1^, RiR t>«1C<|i<1 (£1^ £f<W ^ 

^tR^f^ ^ ^^iRtRc^ £1^ '?rlRf ^ w 

^llRt (cyclically symmetric expression) ^ i R^ 

fro?!^ w t>^l<piw <P5ii w-^R^ '^iRf ^(.?i ^tl^ I 








8 ^ 



+ xy + + zx x, y, ^ t^l'Cv© 

t>^l^lw X ^I^<1C.^ y, y t£l'^ ‘^f^<IC^ ; 2 ; ; 2 ; (Xl’^ ^R<1(,^ X <l'*llc®1 ^lPtf5 ^|C<P I 

(f]<p^N»|(,<i x^y + y^2 + z^x X, y, js; 1>«1(.<P^ <^<p1i 5 W-3^fw i 

x^^ — y‘^ + ^ ■^lf*lf^ W-^^fW ?Tf% X ‘^1'^ y, y z t^l'^ z 

X y^ - z^^ + x^ ^ C«^W i 

t>G1C^<1 i2fl^ 11%^ ^ ^ I CWT, 

x^(y — z) -\- y'^{z — x) + z‘^{x — y) '^if^tf^ W-3^fw, £tf^^ i '^if^rt^U© 

X y ^^icci y^(x — 2 :) + x^(z — y) + ;2^^(y — x) "^11% ^IT^TTf 

X, y i>«ic<P<l ^(^5 y) x, y, 2: t>fiic<p^i ^tPlc<p 

F(x, y, z) ^l<plw^ <p<il I 

■^tW: C^, ^ + ^ + 

y z X 


W-95fw 

'^l^lc<u -^5^ i£]'^ <ilFltI5<i ^ 

>l^^|fi£]<p i^FHSj Rc<1M| <?(,i\ <P^ll I 

i£] £t^ro®t Scsi^ c^, a, 6, c 0«1C<P^ 

'^) c<pIc»h1 '5^-^Fi<p (a — b) ^c®i, (6 — c) (c — a) ^ 

W-^fw ^c<i I 

^) i£i^ ^ A:(a + 6 + c) ^ 

A;(a^ + 6^ + c^) + m{ab + 6c + ca) (?r^t1^ fc ^ m 1 
5m>'©<i l&^-io'sr (3E|f^ 








^ ^T^rR I 

SnK^lH i<2'. bc{b — c) + ca(c — a) + a6(a — b) C^ RcsR^f ^ i 

^RRR: C^P^tlOTT ^^C?r:^ I 

gf^^R &c(6 — c) + ca(c — a) + a6(a — b) 

= bc{b — c) + c^a — ca^ + a% — ab^ 

= bc{b - c) + a% — c(j? — a&^ + c^a 
= 6c(6 — c) + a^(b — c) — a(6^ — c^) 

= 6c(6 — c) + (j?(p — c) — a{b + c)(6 — c) 

= {b — c){bc + a^ — a(6 + c)} 

= {b — c){bc -\- a^ — ab — ac] 

= (6 — c){bc — ab — ac-\- a^} 

— (b — c){b{c — a) — a(c — a)} 

= (b — c){c — a){b — a) 

= —{a — b){b — c){c — a) 

tsm a P{a) ^ a b C^ (?r, 

P{b) = bc{b - c) + cb{c - 6) + 6^(6 - 6) = 0 i 

(^ ~ ^) v£|’^5f& I 2tw 

c^c^Ng (6 — c) (c — a) 2R^ i 

gfii^ 'siM^ :>iV]Vj|Qi<l> i£l^ ^Tlt C^ I 

'^^0^ ^5RJ ^lc<p 4!^<P ^C<1 I 

&c(6 - c) + ca{c — a) + ab{a — b) = k{a — b){b — c){c — a) .(1) 

(?n?tt^ k \ a, b, c 'sn^ (1) WI 

(1) t£i a = 0, 6 = 1, c = 2 

1 • 2(-l) = A:(-l)(-l)(2) .-. A; = -1 

.*. bc(b — c) + ca{c — a) + ab{a — b) = —{a — b){b — c){c — a) 

^<b. a^{b - c) + b^{c - a) + c^{a - b) (^ t%5R<=f W i 

2R^ ^lf^l^c<p a -P(^) a *^(^<10^ 6 <iPic^ ^11^, 

P(6) = 63(6 - c) + 6^(c - 6) + c^(6 - 6) = 0 i (a - 6) 

£R5 I (6 — c) 

(c - a) £lW I 'SIRR £R^ Wltf^ ^ 


^Obt& 





(a — b){b — c)(c — a) i ^**1^'q<i*b^ 

W-^fW k{a + 6 + c) (TT^ft^ k i 

.-. a^{b — c)-\-b^{c — a)-\-c^{a — b) = k{a — b){b — c){c — a){a-\-b + c) .(1) 

a, 6j c '>i<psri (l) i 

(1) ^ a = 0, b = 1, c = 2 

2 + 8(-l) = fc(-l)(-l)(2)(3) ^ fc = -11 

(1) ^ k = -1 

a^(6 — c) + b^{c — a) + c^(a — b) = —(a — b)(b — c)(c — a){a + b + c) i 
(b + c) (c + a) (a + b) + abc i 

a P(a) ^ a -b-c 

P(—b—c) = (b+c)(c—b—c)(—b—c+b) + (—b—c)bc = bc(b+c)—bc(b+c) = 0 i 

(a + b + c) SfW I 

^Tsrsnf^ ^tit i 

A:(a^ + b^ + c^) + m(bc + ca + ab) 

^1<p1w« 1 (TT^tl^^ k "Q m 

.’. (b+c)(c+a)(a+b)+abc = (a+b+c){/;:(a^+b^+c^)+m(bc+caH-ab)} • • • (1) 
a, b, c ^1c*i^l 'S(*lj (1) I 

(1) lil a = 0,b = 0,c=l‘^l'^^a = l,b = l,c = 0 
0 = k 2 = 2(fc X 2 + m) .-. ft = 0, m = 11 
A: ^ m <]Plc^ ^11^, (b+c)(c+a)(aH-b)+abc = (a+b+c)(bc+ca+ab) i 

'sp^: 

t£| '^tf^ ‘3^^I5 c<P RcSf^^t I 

^<pn> Rc*l^ ^«r^lRR»<P ^j2[: a, b, c 'st*ii 

a^ + b^ + c^ — 3abc = (a + b + c)(a^ + b^ + c^ — ab - be - ca) 

sTsrfcf: sTstM i 

gWsf (ji^ihR 'tiW’flRfw gtl^ £R:?IW 
+ b^ + c^ - 3abc 

= (a + b)^ — 3ab(a + b) + c^ — 3abc 
= (ct + b)^ H- c^ — 3cib(6i H- b + c) 

= (ot “h b “h c)^(ci “h b)^ — (d “h b)c “h c^} — 3cib(ct “h b H” c) 



Sclavs<7 


<t\ 


= (a + 6 + c) (a^ + 2ab + b‘^ — ac — be-\- c^) — 3ab{a + 6 + c) 

= (a + 6 + c)(a^ + 6^ + — a6 — 6c — ca) 

+ 6^ + c^ - 3a6c a P(a) a = -(6 + c) 

P{-(6 + c)} = -{b + c)3 + 6^ + c^ + 3(6 + c)6c = (6 + cf -{b + cf = 0 

a + 6 + c R(.<ii>*ilfl^ '^lf*lf5^ I + 6^ + c^ — 3a6c 

Titi2rm A:(a2 + 6^ + c^) + 

m(a6 + 6c + ca) ^1<p1w^ 1 ^C<1, (TNI^ fc ^ m i W©t£)'^, ^<P®1 a, 6 ^ c «?*ij 

+ 6^ + c^ — 3a6c = (a + 6 + c){k{a^ + 6^ + c^) + m{ab + 6c + ca)} 

£f<^^ a-1, 6-0, c-O'Q^a-1, 6-1, c-0 it - 1 

2 = 2(A: X 2 + m) A: = ld]^l = 2 + m m=-l\ 

.'. a^ + 6^ + c^ — 3a6c — (a + 6 + c)(a^ + 6^ + c^ — a6 — 6c — ca) i 

vq^Pl'Tql*® (t, a^ + 6^ + c^ — 3a6c — |(a + 6 + c){(a — 6)^ + (6 — c)^ + (c — a)^} 

fifsiH: + 6^ + c^ — a6 — 6c — ca 

= |(2a2 + 26^ + 2 c2 - 2ab - 26c - 2ca) 

- |{(a2 - 2a6 + 6^) + (6^ - 26c + c^) + (c^ - 2ca + a^)} 

-|{(a-6)2 + (6-c)2 + (c-a)2} 

.*. a^ + 6 ^ + c^ — 3a6c — ^(a + 6 + c){(a — 6 )^ + (6 — c)^ + (c — 
vq^Pl'T||*v!> \ 5 d. 7|f^ ^ c — 0 ^C <1 a^ + 6 ^ + c^ — 3a6c i 

va|^pl*iq|no ^3 j ^3 _|_ ^3 _ 3 ^^^ \!)C <1 a + 6 + c — 0 a — 6 — c I 

iV. (a - 6 )^ + (6 - c)3 + (c - a)^ ^ 1 

^ ^ = a — 6, P = 6 — c, (7 = c — ai 
A + P + C — a — 6 + 6 — c + c — a — 0i 
+ 53 ^ ^3 _ 3 ^ 5 ^ , 

(a — 6)^ + (6 — c)^ + (c — a)^ — 3(a — 6) (6 — c)(c — a) i 










(Rational Fractions) 

^ %?r 'o?lk“lG«p ’53fi*T ^5?lt?*f ^ i 

^ ^ c? + a + \ _ 

1 -V-7--T ^ 

(a: — a j (j: — oj (a — b)\a — c) 

ii, w- - -1-^-1- - - 

^1 ■ (^a-h){a-c) {h-c){b-a) {c-a){c-h) 

_ ,, _ a b c 

(a - b){a -c)^ {b- c){b - a) ^ (c - a){c - b) 


{a — b){c — a) (6 — c){a — b) (c — a){b — c) 

a{b — c) + b{c — a) + c{a — b) 

— {a — b){b — c)(c — a) 


— {a — b){b — c)(c — a) 

(a + c)‘-b^ (a + b)‘-r^ (b + cf-a^ 







(tS 


(a + 6 - c)(a - & + c) a + &-c 
(a + 6 + c}(a — o + c) a + 6 + c 

(^+fe-^)(^-^+^) 

ia + b + c)ia + b-c) a + b + c 
(c + a — 6)(c — a + 6) c-\- a — b 

((2 “h “h c) (6 “h C — Cl) CL -\- b -\- C 

, _ , o . Cl + b — c 6 + c —a c + a —& 

;2tW ^-^-;-^-;- 

a+o+c a+o+c a+6+c 

ciH-^? — c -\- b -\- c — d + c + d — b dH-6 + c 


wr 


d + 6 + c 

{ax + 1)^ 


+ 


a -\- b -\- c 
{ay + ly 


{x-y){z-x) {x-y){y-z) 


+ 


{az + 1)^ 
{y-z){z-x) 


st^ ■^if^ 


{ax + 1)^ 


+ 


{ay + 1)2 


+ 


{az + 1)2 


{x-y){z-x) {x-y){y-z) {y - z){z - x) 

{ax + l)2(y - z) + {ay + 1)^(2 - x)-\- {az + l)2(a; - y) 


{x - y){y - z){z - x) 


( 1 ) 


( 1 ) 


{a^x^ + 2ax + l){y — z) + {o?y^ + 2ay +1) (^r — x) + {a^z^ + 2az +1) (x — y) 


= a^{x^{y-z)+y^{z—x)+z^{x-y)]+2a{x{y-z)+y{z-x)+z{x—y)} 


+{{y - z) + {z-x) + {x- y)} 
a:2(y — z) + y^{z — x) + z^{x — y) = —{x — y){y — z){z — x) i 

x{y — z) + y{z — x) + z{x — y) = 0 {y — z) + {z — x) + {x — y) = 0 l 


(1) ^ —a^{x — y){y — z){z — x) l 


■>l'05)ls StW ?t1% 


-a^{x - y){y - z){z - x) 
{x - y){y - z){z - x) 






1 2x 

X -h a x^ -h 


4x^ 

x^ + d^ 


+ 


8x'^ 

d® — x^ 


4x^ 8x'^ 4x^ 8x'^ 

+ d^ d® — x^ x^ + a^ (x^ + d'^)(d^ — x^) 
4x^ / 2x^ \ 4x^ — x^ -h 2x^ 

+ d^ \ — x^J + d^ d^ — x"^ 










(t<t 


Ax^ 


CL^ + 


4x® 


x^ + a^ — x^ a^ — x'^ 
R'sl^j, '5#?r ifR? CSff’l^ 

2x Ax^ 2x 

x^ + a^ a^ — x^ + a^ 
2x a^ — x^ + 2x^ 

X 


2x^ 


1 + 


2x a? + x'^ 


2x 


x^ + a? 


0? — x^ 


sfirs ^ = -^— + 


x^ + a^ a^ — x^ c? — x^ 
a — x-\-2x a-\- X 1 


x^r a 0? — x^ (j? — x^ (j? — x^ a — X 


T) " 


c + a ^ a + 6 

/I \ /I \ ~^ 




{a — b){a — c) {b — c){b — a) {c — a){c — b) 
a^ -1 6^-1 - 1 

~l~ /-I \ /I \ ~^ 


(a — b){a — c) {b — c){b — a) (c — a)(c — 6) 


bc{a + d) ^ ca{b + d) ^ ab{c + d) 

/ 1 \ / \~I”/T \/T \ ~^ 


(a — b){a — c) {b — c){b — a) (c — a){c — b) 

. + 1 6^ + 6^ + 1 + 1 

7-rVT-r + 7^-^7^-7 + 


{a — b){a — c) {b — c){b — a) {c — a){c — b) 
+ be b^ + ca (? -\- ab 

~l~ /I \ /I \ ~^ 


(a — b) (a — c) (b — c)(b — a) (c — a) (c — b) 


«?|T5?^ (Partial Fractions) 

■*ltW (,<MWl £t^M ■ 5 ?!, 'oW C^tC^ 

2iC'OJ^ll>(.<p sMCSfl® I 

^ 2^_g 

(?rsR , CeT«tt '?rRl: 

x^ — bx + Q 

3a; - 8 2{x - 3) + (x - 2) 2 1 

— 5x + 6 (a; — 3) (x — 2) x — 2 x — 3 

^ (?im5T sw*t ^ ^sr<K, 

N(x) 'Q D{x) S'OilR X N{x) 'STlSJt '5^ D{x) »)l(£ll 

W’W 'oIr(,»i «T|T?'*rt& (proper fraction) i "R A/^(x) '3'?r "siM 

D{x) '^1'^ >lhl<l '»'sik*in5(.<p (improper fraction) 






+1 


3x^ + 2 


■^^1 CWT, ^- -7 -— 7 -- 'Q --- 

(a; + l)(a; + 2)(a; — 3) ^ ^x + 1 a; + 2 

I %cgp*u ^ ^ ^ ^ 

^51^ '^R<ll6f1«P'o|c<l («T9l^) 

i£r^ st^ (?iN*p®r st^H ^ I 

x^ + 3a;^ + 2,0 (on ® 

x + 2 

RR>J| ^"olw '5lT?f*f^ W?c*f ■^, 1^ 

■^) ■*r«l^ W <il’^<i 'Q i£i<pxiiM)Rpf^ ^•'ifw c<plwl ■JfT I 

’*[) ^r*i^ «TCw "55^ ^’W ^ «i«i(.<p 

'^II^ '5rc‘'W <P<IC'0 I 

’t) ^r*l^ <5l'^<l 'Q i£|<P’t||'oRplv ^Ic<p 'il'^ C^’ic®ll<l '^jf1?n^[% I 

’SI) W 'Q RvjivsRRl^ «I1:^ Rs^f C^tM ^ I 

®) 'sr*l»T ■^1’^ 'Q R’til'oRRiv ?ltc^ lii'^ <p(.<)^n5« ’src& i 


®) ^r*l»T Rw 'Q 
'^^I'Sl'T 'S liR 


^ 1^ C>l»iWR ^ 


^1^‘t cj,o. 


{x - l)(a: - 2) 


«lt?pR» 'BfftSIC*! gR>1*t I 


_ii I o 5x 7 i4 B , V 

7-777-77 = -7 + -7.(1) 

(a: —l)(x —2) x—1 x — 2 ^ ' 

(1) I'l’^ (a; — l)(x — 2) ^Rl ^ ’tl^, 

5x — 7 = A(x — 2) + B{x — 1).(2) 

■srf x lira »)I(.151 ^Sfsu I 

<£i^ (2) <£(^ x = l ■#R:II ’tit, 5 - 7 = ^(1 - 2) + 5(1 - 1) 

% -2 = -A, .-. A = 2 

(2) ^’tW x = 2 ’tit, 10 - 7 = 74(2 - 2) + 5(2 - 1) 

■^,3 = 5, .-. 5 = 3 

A<s(^ B (1) ^ ’fit, 

— 7 9 3 

7—-7—— = —- + —-; stsfs w?’# ^srr?f^ w?cn ^ i 

[x-l){x-2) x-1 x-2 

»i*w<u: stsf^ «Tff?CH 2Rst»t (?i ii^tW "^T ’tfW Wt '*It?I i 







<iiR 


2 3 

=-1- 

aj — 1 X — 2 


2(x - 2) + 3(a; - 1) 


5x-7 


(x — l)(x — 2) (x — l)(x — 2) 


= 




(x - l)(x - 2)(x — 3) 


v51tS[f»|^'0?tTvC*t 


A = 3i 


s# -^ ^-1- — -1-.(1) 

’ (x- l)(x - 2)(x -3)~x-l x-2 x-3 

(1) i£|^ (x - l)(x - 2)(x - 3) ^ t'f 

a: + 5 = A(x — 2)(a: — 3) + B(x — l)(x — 3) + C{x — l)(a; — 2).(2) 

(2) X lira' '3f5J I 

(2) x = i ■#rc?r 

1 + 5 = A{-l){-2) 6 = 2A ^ A = 3i 

(2) x = 2 ’tl^, 

2 + 5 = B(l)(-l) 7^-B, B = -7\ 

(2) a; = 3 <11^, 

3 + 5 = C'(2)(l) ^8 = 2(7 ^(7 = 41 

A, B (1) <£\ ’lit, 

a; + 5 _ 3_ 7_ 4 

(a; — l)(a; — 2)(a; — 3) a; —1 a: —2'*'a; —3 


7^-B, .-. B^-7\ 


~ ~ gRsH I 

[x — 2){x — 4) 


's^s^: (<1^ ^ ^ ^^5^ 1 ^ I 

, o {x-l){x-5)_ A B . , 

(x-2)(x-4) + ^ + ^. 

(1) Sv»?j^*sr»(.^ (^x — 2){x — 4) ^ 

{x — l)(x — 5) = (a; — 2){x — 4) + A{x — 4) + B{x — 2).(2) 

(2) a; = 2, 4 

(2-l)(2-5) = ^(2-4)^, A = 5 

^^i-br, 3w>vo<l i&^-io'ST (?£tf^ 







(4 - 1)(4 - 5) = B{A -2)'^, B = 
^ 5 >^1'^ "SIlsT (1) ^ ’tit, 


{x - l)(x - 5) ^ 

(x - 2)(x - 4) “ ^ 


2(x - 2) 2{x - 4) 


,-m I 




(a: — l)(a; — 2)(a; — 3) 


St^ WI 


^rstT*tH: '3'«tlW ®i<iG<p ^ 2 "5^ i 

_. 2x3 _ A 


(x-l)(x-2)(x-3) + ^ + ^. 

( 1 ) <il^ (x - l)(x - 2)(x - 3) ^ ’fit, 

2x3 = 2(x — l)(x — 2)(x — 3) + A(x — 2)(x — 3) + B{x — l)(x — 3) 
+C(x-l)(x-2).(2) 

(2) ^’tc^ <#^1^ X = 1, 2, 3 ’Ht, 

2 = A(-l)(-2) A = 1; 16 = S(l)(-1) % B = -16 

54 

i£\-^ 54 = C(2)(l) C = — = 27 

Zt 

A, B, C 'ilT'siH (1) lil ’fit, 

7-^ = 2+^—-^ + 1 

(x — l)(x — 2)(x — 3) X — 1 X — 2 X — 3 

^n*l^ '55^ '^1^^ 'Q ii)^«(i'sRPiv ^’liw ^llw '^sc?RsfB?r 






(x — l)^(x — 2) 


«?|T?C»t sW*tI 


(x — l)2(x — 2) X — 1 (x — 1)2 X — 2 

(1) (x - l)3(x - 2) W ’t'f ^ ’tit, 

X = A(x — l)(x — 2) + B{x — 2) + C(x — 1)^.(1) 

(2) ^ ’tttira^ X = 1, 2 ’fit, 

1 = B(1 - 2) 5 = -1 2 = (7(2 - 1)2 2 = (7 

Wt^, (2) <£\ x2 «i|-^ ^ ’fit, 

0 = A + C% A =-C =-2 


(7 = 2 










A, B C (1) (i) ’Tit, 


+ 


+ 


■JIT ^?Pt^ I 


(x — l)2(x — 2) X — 1 (x — 1)2 ' X — 2 

^) '555' 'Q Rxil'oRPlv 5tlC^ 1^5^ (.*pk»il ^ 


(x — l)(x2 + 4) 




_, . . ^ X A Bx + C 

«JTt, - - = -- + • 

(x —l)(x2 + 4) X —1 x2 + 4 

(x — l)(x2 + 4) ^ ^15 ^ ’lit, 

X = ^(x2 + 4) + {Bx + C) (x — 1).(2) 

(2) ifl X = 1 ’lit, 

1 = A(5) 

x^ 'Q X '^1^ ^51^'s ’Ht, 

A + B = 0 ■ • • (3) 'il'^ (7 - 5 = 1 ■ • • (4) 

(3) lil A = ^ ’lit, 5 = -^ I 

5 5 

(4) ^ 5 = -^ ’fit, C = 11 

5 5 

‘i|'«|5T, A, 5 '8 (7 'SIH (1) lil ■#lor ’fit, 

1 X 4 

_ X __ 5 _|_ ~5 5 ^^ 


( 1 ) 


(jr - l)(a:2 + 4) X — 1 


X — 4 


x^-\-4 5(a; - 1) 5(:r2 + 4) 


®) ^ RxilvoRPl^ 


^l^cf Ab. ^ £N5H ^ I 

x(x^ + 1)^ 




^ ^3^ “h C Dx -\~ E 

— 4~ o . -1 ~l~ 


x{x‘^ + 1 )^ X x^ -\-l {x^ + 1 )^ 

(1) ^£^^ x{x'^ + 1)^ 

1 = A{x’^ + 1)^ + {Bx + (7)(a;^ + l)j; + {Dx + £’)rz; 

= A{x'^ + + 1) + {Bx + (7)(a;^ + a;) + + Ex 


(1) 








'bo 


1 = + 2Ax^ + A-\- Bx"^ + Bx^ + Cx^ + Cx + Dx'^ + Ex .(2) 

(2) ’tw x^, X wt ^ ^ ^ ’H^, 

yl + fi = 0, (7 = 0, 2A + B + D = G, C + E = 0, A = l\ 

C + E = 0 Ca C = 0 ’fit = 01 

A + B = 0 QS A = 1 ’lit 5 = -11 

2A + B + D = 0CSA = l'ii^B = -l ’lit D = -11 


.•. A^l, B^-1, C = 0, D = -1 £: = 0 I 

(1) ‘il A, B, C, D « E "SIH ^#0 ’Ht, 

1 _ 1 a: X 

x{x‘^ + 1)2 a:: 


x‘^ + 1 {x^ + 1)2 


«?fl?*f I 


■^: ^5I1?Pt^ ^5?fm st^PH ■^: 




X^ + X + 1 

x^ + x^ — 6x 
x^ 

(x — l)®(x — 2) 


•^) 

«) 


X 


2 


x^ + x^ — 2 

1 

1 — x^ 


’t) 


x^ + Sx^ + 2 
2x 

(x + l)(x^ + 1)^ 


i. (.[>«] 2iR)'»1^? 

^) a + 6 + c ^) xy — yz -\- zx ^) x’^ — y^ + z^ ^) 2a^ — 56c — c^ 

P{xj y, z) — x^ -\- y^ -\- z^ — Sxyz ^C«1 
(i) F(x, y, >2r) 

(u) P(x, 2/,^) 

(m) P(l,-2,1) = 0 

i, n ^) i, nz ^) zz, Hi '^) z, zz, zzz 

x^ + px^ — X — 7 ^<pf5 X + 7 ^C®1 PlCO^l O 1^)'^° 8 "^s £(^<rf^ ■^f^Q I 

O. p 'SJlFf <p\J)? 







iiipl 




^) -7 ’«r) 7 



^) 477 


8. W? 

'^) (x—l)(x—1) ’®t) (x+l)(x—2) ’t) (x—l)(x+3) ’*r) (x+l)(x—1) 

(t. x^ — 5x^ + 7x^ — a ^’ItW X — 2 OT*IT^ CT, a = 4 i 

'Js. "sreF P(x) = ax® + bx^ + cx® + cx^ + bx + a (?r*ttW a, b, c <^1^ a ^0\ 

OT*IT^ (?r, X — r '*rt^ Pix) ■^, Pix) 'ailw<pl^ 

(rx — 1) I 

H. 1^CSR®t ■^: 


^) x^ + 7x® + 17x2 + 17x + 6 
'*!) 4a4 + 12a® + 7a2 - 3a - 2 
^) X® + 2x2 + 2x + 1 

■^) x( 3/2 + z2) + y{z^ + x2) + z(x2 + 2/2) + 3xyz 
®) (x + 1 ) 2 ( 1 / — z) + {y + 1 ) 2(2 -x) + {z + l)2(x - y) 

62^2(52 _ ^2) ^ _ ^2) + ^2/,2(^2 _ j2) 

15x2 + 2xy — 243/2 — x + 2Ay — 6 
W) 15x2 — 241/2 _ 0^2 _|_ 2xy — xz + 2^yz 
^ 1113 

bf'. ^ C^, 6c + ca + a6 = 0 a = b = c\ 

abc 

h, x = 6 + c — a, ?/ = c + a-6, z = a + b — c C^, 

J.S _^y3 {,3 ^ ^3 _ I 


iO. >1^101 '^: 


+ 


62 


+ 


C2 




(a - 6)(a — c) (6 — c)(6 — a) (c — a){c — 6) 
(a + 6)2 — ab ^ (6 + c)2 — be , (c + a)2 — a6 


6c (c + a)2 


(6 —c)(a —c) (c —a)(6 —a) (a —6)(c —6) 
a 6 


+ 


+ 


(a - 6)(a — c)(j: — a) (6 — c)(6 — a){x — 6) (c — a)(c — 6)(x — c) 
1 2 4 8 16 


+ 


+ 


+ 


+ 


(1 + a;) (1 + a:^) (l + x^) (1 + x®) — 1) 







. 5a: + 4 


x{x + 2) 


n) 


9a: — 6 


x{x — 2){x + 3) 
^2 




a: + 2 


a:^ — 7a; + 12 
a:^ — 4a: — 7 
(a: + l)(a:2 + 4) 


(2a: + l)(a: + 3)^ 

a:, 2 /, 2 F(a:, y, z) = x^ ^ -\- — 3xyz i 

■^) (?r, F(a:, 2/, 2) ^C.®ll W- 3 ^fw I 

F(a:,2/, :2:) F(a:,2/, 2) = 0 , (a: + 2/ + 2)^0 

'^, (?r, + 2/^ + 2^ = X2/ + 2/2 + 2a: I 

^) a: = (6 — c + a), y = {c-\- a — b) z = {a-\-b — c) OT%3 

(?!, F(a, 6, c) : F(a:, 2 /, : 2 ) = 1 : 4 l 


P(a, 6, c) = (a + 6 + c)(a6 + 6c + ca) ‘^1'^ Q = a~^ + 6“^ + c~^ — 3a~^b~^c~^ 1 
'^) P(a, 6, c) ■5gi-^Pj<p \8 '^if^ ft*il 1 

^) Q = 0 ^c«i, sfsrfcf a = 6 = c a6 + 6c + ca = 0 1 

^) P(a, 6, c) = a6c ^ C>^ C^, -— } ^ \ ^ \ \ 

(a + 6 + c)^ w & 

^8. P(a:) = 18a:^ + 6a:^ — a: — 2 Q{x) = 4a:^ + 12a:^ + 7x^ — 3a: — 2 i 
P(a:) 

^) 3a: + 2, P(a:) ^C®1 6 I 

8a;2 _ 2 

^f) «ftr?cn ^ I 

Q{x) 

i>(t. ^ 5 ^ X ^’tf P{x) = 7 x 2 _ 3a. + 43.4 _ ^ ^ I 2 x^ 

Q{x) = 6x^ + x2 — 9x + 26 I 

■^) P{x) 1^*# I 

’*f) P{x) '^'?r ^^ttW (x + 2) a I 

^t) CfHI^ W, P(x) Q{x) RitJVlH I 





vs 


«ij|RR> (Geometry) 

\r^ 'Q Js^-io-Sf C2£t% 'Q ^ 

1 Wl^ ’11^ I 

"SJI*!]!^ '5«)'®55 ’if^ f^NtC’lklc.'^ifl 'oil(.eil(.«p 'oilc«ili>il I <a 

'Olkeiloiln 'SfSW ^ '0|l«(.'sp’f '>|H(.<^ «fra®tt «IW I (?I 

sf^fsr ^d%’^s 'oIc'iImI, ^ 'oiRjc‘spc’1?^ stt^*tT 

^'®t’il(.u«l ''>llPl'*ll*'ii f^C?I 'oil(.«lli>»ll '55^ I 'oil(.«lli>»ll<l f^lt’lklO'^il 

*(t?r®tl^1%f% ^(.<1 'oil(.«il5*il 'S sfsrtc't?’ 'sfMj '^rsput 

<£\ c*tw f*wfkt - 

► ^ '0|RjG"* 1’(.'^ *Jt^®tt I 

► f^Wt^’IRlG'^o 1^ sW'f '8 straM «p<iG'» ’It^i 

^ li'Sjc'bfii ■^Rc'Pttj, 'sj'at'Ptti '8 ->i>Hf¥'o sfsjM 'S sltiil’i <p<ig's> '*11^ i 

► SW'f '8 *?H(.'S ^t1^ I 

► Uwfviii sW®f « sloiM I 


2tt?r 'boo Mo-^ 

Sc&C?-) CWU^ (theorem) <PW*i i 

I WRT ^ooo 

RR)?i'»lc<i 2f5it^ I 'sits^fw I c^lc*il 

sT^tK W3?rf ^ I 'Q 'oik«il&»il ^l<p(.<i I 

Itil'gc.'sr^l 'Olf^'gC'Sr^l vqlSqiv© '^C‘*l*(.til^ 






\ 


a 

✓ 

a ' 

s 

\ 

\ a 
\ 

\ 

a > 

B 

^ i 

c c 1 



r c : 

Cl 

1 

6 

1 A 

1 

1 6 


6 

C' 

6 

\a" 


fbW ABC ‘5<l>n5 i Z5.4C'lil’^ BC 'i>lR)'5Sf i BC 'ilRj'Sjt'Sf?! 

(14lWl 'oiwpi ^ CT wifiipei AB 'Q AC '^1?' 

^stiM c^^aiwi? (Timsr ■55^ 1 

BC^ = BB'C'C = a^, AB"^ = AA'B"B C^SPPT 

= c^, iflr^ CA^ = CCA"A ^WWl5l CWPT = , 

BC = AB'^ + AC^ a^ = 6^ + c^ I 

5lk'5i''l'^^‘^, •'i»)C<p|% ji»ic,<pK 6 = 8 PT.i^. 'S c = 6 

C3T.1^. ■pf^ltC'ITatPl?' "sitwr '*llTI ifl’^ 'oiR>'8(.®r'Si a = 10 (^1.1^. i 

wwitil ■sjTWT I 

^ (pfslt^’lt^lc^ t’f’IHij). c^5li?ff Rl'sjtet?! 

®il«p'o c^sppsf ^<>1^ ^<>t^ 'ail^vo c^vgwra' •>iaiR3<i ■’pjh 

'a|*«'^ C^ST^ ■’TSIWM I 



frog AABC ■*f«im5r AB, BC 'Q AC \ BC ^5rf«^ 

&*spill*pei AB 'S AC 'OlI^'S (.•spi£]<pc®115 ■»1>|R351 

I ^sNk, BC = AB'^ + AC ^ 6^ + c^ I ZB AC ■>1iJ(:4lH 1 

^ AABC AB, BC 'Q CA ^P^UgscsT 6 C>l.t^. 

10 C3T.R -Q 8 C3T.R ^ ZB AC «I<I'‘U^ ^ I 













AB^ = 6^ = 36 (?r.R, 

BC^ = 10^ ^ CT.R = 100 ^ OT.R, 

AC^ = 8^ ^ (?r,1^. = 64 ^ c^r.l^., 

.-. BC^ = 100 = 36 + 64 = AB^ + AC^ i 
.-. ABAC = 90° = I 

R'^'Si ^ 'o(R)(.’»p’ 4 (Orthogonal Projection of a Point): wlWl 

^ 'Olf^JC'Sp^ ‘^eiC.'O (?i^ ^ RfifS '0)faqj\0 aiW51 *1hR*^C<q> 

■^pttir I XY ‘fi’^ p (.*ic<pic,*il (Rctxi fro?!) i P f^ 

XY pp' <5^ P' I P' f^ XY 

P 1?^ ^ va|R}(,iip4>t I (,<p|Wl RfirS C^IM 1?^ ^ «lBc‘sp<4 1^ I 



X P' A' B' Y 


C?r*lt?C^ oj^ 'qR>C’p^ (Orthogonal Projection of a Line): *if%, AB C5’*lt?C*t?r 2tP® 
A'Q B f^) I lil’SR A'Q B 1^ XY 'ally's ^ '*I5l1g>C5l 

AA' 'S BB' I AA' ®im A' BB' ’Utrf^ B' i A'B' ^m. 

XY AB C^’«tf?C*t^^ I Ci^'^rtC^'oi»P(.»l5l "siTWr 'oif^JC'sp’f 

f^ I ^ A'B' c?RiT?*ti;^ XY AB m 'iiiR>w’r ^ i 

AB CM?»f XY ■>1»ll-to<lM ^ AB = A'B' i ^sd^raT ^ C?tC^ 
<1*1 Cl'S c<pl(.*il ^ c<)c<plc*il ^<i®iw^fR^ 'o)Rjw^ i?l^n5 R**! I CT c^ca 

^ 'qRx.'JPCi'^ ^ I 

<qv<w: 

i. C^5d?!t C^IM CStC^ ^Slf«^ Sim f^ sra I 

^ C^sn?it C^?C»t^ «W f^ ■?I1^ ^ I 

vs. ’>i>il*«)<il«i wlcil c^sx^ ^ 'oiRjwc’l^ c^'«lt5:c^ 

I'lC’iti ^rsiH I 


OT-io'sr (siPr 





f^t«lti;5Mi?^ Wm ^ liR? ^ 

^tii<i»n5 srsm i 

O. ^<n(.<pl^ Rl'gC.'stil ’^« 1 (.<pl(.*t^ l^’^lfl^ 'aifwp'o C^5lC*f^ 

•nf^R's 'SHJ ^ '^1^ 'Oll^vo C^aPM (il'^ 1^ '^tp' G<)Wl(.ll lil'^ « 

<llp 'sifec'spt'P 'oi'W’f's 'o|li)'Of*Ptii|<l C^3r*F^I?' ■'l»(R5ti ■>i>(h I 

Rf)«( R4i>*i: 'SIC^T ABC R'Sjc'ssf?) ABC A ^®ig<pH, AB ’^®ig<pIgP R’^lfl^ 
^«ig<pIgH51 '^RR'o ‘ilpii BC '3 AC I 

BC <lR^®r?i?P AC m CD (f^^ f^) i 2W«f ^ CT, 

AB"^ = AC^ + BCP + 2-BC-CD 



B CD 


£W®t: ®|Rj(,‘i(»‘»r CD'^Wf AABD 

targSf ZADB I 

AB^ = AD^ + BD^ 

= AD^ + {BC + CDf [-.• BD = BC + CD] 

= AD"^ + BC‘^ + CD'^ + 2-BC-CD 

:. AB'^ = AD"^ + C7D2 + BC^ + 2-BC-CD .(1) 

AACD tai^ AADC •>|i|WN i 

.-. AC^ = AD^ + CD'^ .(2) 

(2) ^ W AD‘^ + CD‘^ = AC^ (1) ’Tit, 

AS2 = AC"^ + BC^ + 2-BC-CD [Sl^TlR^] 

^Wtr 8. GiH<MWl Rl'SC.W 

^srfSqs^ c^aiwi^ w,^ (& ^ «c<i>lwl 's ^ 

^ 'slRjG’spGp 'qlil'OG'spCifl^l C^SIWI^ I 


^Obt& 











AABC Ql'sjt'Sf?) ZACB ^ ^ AB i 

AC 'Q BC I »l(.*i <pR, BC ^1^ (R(.m '^1^ f^) BC <li^<i 

(Pi(.i><i ■'SK fM) ^ AD I '©kw Qi'sjc.'sr^i CWIM BC AC 

^ 'oii^w^ CD I m<=\ ^^5^ '5?:^ (?r ab^ = ac^ + bc^ -2-bc-cd\ 

(?I A C5tC^ BC ‘^1?' ^ ■5J?K^ I B CSIC^ AC 

^ ^5r^(.i<i "STtwre iil-qi^'olc.-q sfsiH '*It?f i] 



Sfs)1®t: AADB ji><(.<pI^ fai^ iq’^ ZADB ^TSJC^ i 

.■. AB'^ = AD"^ + BD'^ .(1) 

BD = BC-CD\ 

:. BD^ = {BC - CDf = BCP + CD"^ -2-BC-CD 

Tsn ??? bd^cd-bc\ 

:. BD^ = {CD - BCf = CD'^ + BC^ -2CDBC 

^ 51)2 ^ qq2 qj)2 -2-BC-CD .(2) 

iq^st^T •^^<p<i''l (1) 'S (2) ’IT'Oirt '^, 

A52 = A52 + 5(72 + (752 -2-BC-CD 

% AB^ = AD^ + CD^ + BC^ -2-BC-CD .(3) 

^5lM^ AADC ■>1ilt4l^ 1ai^ ZADC i 

.-. AC^ = AD'^ + CD^ .(4) 

(3) 'Q (4) ^ ’TNsTrf ■*im, 

A52 = AC^ + BC^ -2-BC-CD [Si^^] 

i. 1ar§C^ (^31 SlC'sj^ffiJ^I 

I ZACB BC ‘3'^ AC 

C5 = 0 I BC - CD = 0, wr yl52 = AC^ + BC^ 







Sclavs<7 




^^O'Slte 'o)l(.®lli>*ll '3Tl^''1(.'sp Pi»»q|''S'>i^9_; AAfiC WM, 


^) ZACB AB^ > AC^ + BCf^ o] 

^) ZACB AB^ = AC^ + BC^ i] 

^t) ZACB ->i;«l(,4K ■^, AB^ < AC^ + BC‘^ 8] 


liUlt^lwlRilh (®RI ^8o-^ ifeo) 4^ 

'3 ^’t’lllil 8 ^f% ■ 41 ;^ I 




(.‘»PI£)«PC«1?1 ^Tsrf^, '^Tp' ■^t‘spC(£l«l C^SSPpeT '^1^ 

"sfjo^n^r c^3iwi?r ■'i^iRJ’Si i 


Rc.*)«) Pi^i>*i: AABC 'il'^ AD "sr*!]^ BC <ili^c<p ‘Pwc^ i £f5lT*t ^^ic's (?f, 

AB^ + ACP = 2{AD^ + BD^) i 




8NH: 

’lt^»t^t^) AE'm^m^^\'^fm AABD Z^DS BD C^ 
■^f<^5r?C»t^ AD DE I 


(.•»)» W) 



AS^ = AD^ + BD"^ + 2-BD-DE 


vs] ^[i^raT 

...( 1 ) 


AACD ‘il?' ZADC DC C^ ^ f^) DC 

C?N1^ '^R^5t?C*t?' (^’IC^RT ^51^ fscsr) AD ^ DE i 


3i;»it4it'-j5i (^m f^li»ll<iit*i<i R*fR> 8] ^simr ’fit, 

AC2 = AD2 + (7Z)2 - 2.CD.DE .(2) 

(1) « (2) <?jm w ’fit. 









'stoRt o, eilipjR) 


AB‘^ + AC^ = 2AD^ + BD^ + CD^ + 2-BD ■ DE-2-CD ■ DE 


= 2AD^ + 2BD^ [•.• BD = CD] 
AB^ + AC^ = 2{AD^ + BD^) [S|^Jlf«|^] 


:«"spiPTRr I 


‘spQ, AABC BC, CA '8 AB '^1^ a, 6 *8 c i BC, CA '8 AB 

«if^ -5^*0511 AD, BE 'Q CF 'iiif'lm d,e'Qf\ 





AB^ + AC^ = 2{AD^ + BD^ 


+ 6^ = 2 I + f -a 


%ti^ + c? = 2(f + 2--a^ 
4 

%lP + (? = 2cP + ^ 


BD = -a] 
2 ^ 


„2{lf + d‘)-a-‘ 


' ' y 

4 

_I , ^ ^ 2 2(c 2 + a^) - 6^ 2 2(a2 + lP) -c^ 

p = — -- 

wkil li'sc.eti^ isttsTt «fRsc®T ■'^W '*11 


(P + e^ + P = + 6 ^ + c 2 ) 

.-. 3(a2 + 62 + c2) = 4(d2 + e2 + p) 





Ho 



■ (.•»pi£i<p(.«i<i •»is<R3ii i>i?i’j[]c®t<r •^»ih I 
1ar§^ >l>iwl^ wfk ZACB ^ AB 'aiR>^et 


c2 


' + 62 


+ 62 + c2 = 2 c2 

%^{d^ + e^ + f) = 2(^ 
2 {£ + e2 + /2) = 3 c2 


^^5^, ttRt ■^»)(.<pI% isrgcs?^ '5i*o^it3rc?ra’ 'qRp's c^aiwra' 

1t^ef «|R)'5jtist<i 'Oll^'o ■^(.•spM^l C^SPF^ra' I 


i, AABC ZB = 60° 2W ^ CT, AC^ = AB^ + BC^ - AB ■ BC \ 

^ AABC ZB = 120° ^ Sim m (?f, AC^ = AB"^ + BCP + AB-BC\ 

«. AABC ZC = 90° BC 'Sfsof^ D \ STsiT't ^ CT, 

AB"^ = AD'^ + 3BD^ i 

8, AABC >3 AD, BC BE, AC 'm i (?I, 

SC • CZ> = AC • I 

<t. AABC BC P 'Q Q ^TSIt^ i Sfsrf=f OT, 

AB^ + AC^ = AP'^ + AQ2 + 4PQ2 , 

BP = PQ = QC; AABQ ’Sf^lPTf AP i 
AP2 + aQ^ = 2(PP2 + AP^) = 2PQ2 ^ 2AP21 

AAPC 'ilT ^siM Ag I .-. AP2 + AC2 = 2PQ^ + 2AQ^ i] 

'!s. AABC '^1'^ AP = AC i BC '^l'^ P c«ic+twl 1^ i 2rsiT®f (?l, 

AP2 - AP2 = BP-PC \ PC AP ®W ^ i Ap2 = 

PP2 + AP2 AP2 = pp2 + AP21] 

H. AABC G R'^t's RPi's SfsiM OT, 

AP2 + PC2 + AC2 = 3(GA2 + CP2 + GC2) I 

4UIC'^|(.«i|RhI(.'^5i 'siIc.«iI(.<p <u<irI«i otic's 

^spifK ■fargCSt?' 'Q ■51*0511?' <u<i^l<i <p<i(.'s i] 







lilt fargsf '8 ^ ^ 

■^i srsilC't?' ^ ^ Ql'sCSfil <l^t^ «IM ^siW]^ i '5lT*0fw 

solRR)C\o Qi'josfg R'^il^'o '0||(.«llt>*il ^<ll 1liq'gc.Btii 

•'i'^*l'©l ^<(.'*p(.^ 'oil(.“nli>*il <p<il ^wl I 


(.’'PM •»)'^*|'o|: ■^fsrR ^2,'5(.6t<i vil<plS<5 ^ifw ^l^(.>l 

C^tiC®Tl^ ^Tsrt^ <)^'j'8t ^ I 


^|^[»lt^5?r c,*»po«] •»ti^“|'s|: 


■51^ ^’*0^ <l|^RPlv *q§,'g(.'SpS| 
7ro®t ifi»)»i'»i(,<i 1^ (?r, 


■^fgsf 'jrIo(.<p (similar) ^ i 

B 2x C F X G L X M 



A 2x D E X H K ^ N 


fksj ®W ^'Siw Ci^ (?T, 

■^) ^siT?n5 ABCD *3 EFGH ^ ■*lt^ '>i‘j*1c.<pl% i C^®!^ •»i»J(.<pl®t 

•»i»)i*i •i¥ I 

'*!) ^ EFGH 'Q Wr KLMN ^ CW07tT *lNMl(^4 

I^«T«P'Sl(.'’t?' 'Sp^ '5RH 1^55^ ^T5|K ■JRII 

largest^ c^®rl?i ^r*Ij ^ wsi ^ i faigcs??’ c^«t Pi«i<p?it'-l5i wf 

3if^ ^i^«j\ol<i i^I5?r ai'^ 3f5[ -^5^ 3[\5j if)'^ faigsf 

I ai 2(3^^ ^c?r*lJ CT, 

■^) Qi'g'st ■>|i^»j(.<p|^ ^TSIH C^ 'J^li>t.<p 

'j^n5(,<p ^1^ *raf I 

'*f) ij^Iu li'gt'sto a|<pn><i ^ ^(,®i, 'oiI^^|F!)<p <iI^ ij^Iuw 

wH 'jp.fiJc.^P '01 wH *rat I 





^ -^^r I cw, 

AABC 'Q ADEF iST ^51^ 'Q ZD, ZB 'Q ZE, ZC 'S ZF 

^ AB 'Q DE, AC '8 DF, BC '@ EF\ 

largest^ ji'HR^'o <q>c«i<pli5 otqtt i 

'Jj. Qi'jef vslwii I 




f^ AABC '8 ADEF '>l'^*1c-q»l^ 15'g'st i 
wfk, ZA = ZD, ZB = ZE ZC = ZF ^tutt 


AB _ AC _ BC 
DE DF EF 


^ir<K i 

'a|^15(i*)|ns i. Iig'5'st '>iij*1c<pl% "5^, '^5l?T I 

■sps^: ■fai^CBra' aRsfS?’ ^ C^sM C^«t?' fi'sjej 

ai'^ (£|'^ «pcsi i£|^c«ll '5[?r I C*IC.<PlC»ll Qi’ 5C'S(<1 (^»| »iajc<Pl®t I 

^*i'*l1'ir s. larger '<l^^’j,wl'si l^’ifho 

C^’jM^rsiH I 




^ ^ Q(J 

/SABC ^ ADEF -— = —— = —— ^TlT?r 

DE DF EF 

1ar§®RC?I^ C^ef^ I ZA = ZD, ZB = ZE m?. ZC^ZF\ 

'!j ai^r <1*11 (.<i(.'o ^ftc^ I 


^OiJs> 







V, Ri'sjtet-s) ^ c^ ^ c^tm ^rsiH c^ 

^T?5r?C ^TSTl^'^ltf^ %§'Sf I 

iro?' fkaj^ AABC 'S ADEF /.A = AD ^ C^ AB, AC 

AB AC 

^ DE, DF ■51^’tll^ I AABC 'Q ADEF ^ i 

DE DF 

B 




S>. 




'0|(wp\0 '^’f^ara' C^ssjTpsi^C?!?' ■’TSIt^ I 

1^1:5^ f^ara- aabc 'Q adef faif^ ^ i fsi^ bc 'Q ef \ 

ait Ql'sSr'^Wil c^saiwra' ^’ft^ BC 'Q EF 


c^appsm?!^ I ^5f<K, 


AABC BC^ 


DE ^ AC 'e DF ■^, 


ADEF EF^ 
AABC AB^ AC^ 


I liT^tstC^ 135^ AB 'Q 


ADEF DE"^ DF^ 




D 


R'ftCerO '4J<)t4tSn 'Q 

ai<t^^ c^sM iargcsf^ c^tc^ %# ^ larger c«ti:^ af %# 

■f^’lf^© ^ >25'•'9^ ' 

c«i(.<p|c'il ^ (?( fi'*ic'o C^ ■^>C^ largest^ 

’iQwei I ^rar*li, '§'o1«i Rx^’il?! I 

larger '®5ic,<l>ei: ^TgC^ ’ST^J^hiWl OT R'^G'o C^ R*<1G<P fai^'SffS^ 'O^iwet 

tl#-io, Sd&ns-si J&^-io'sr (3E|f®|‘ 





S8 


I farjCSt^ 2 : 1 ^■'ItC's I 

1ar§CSf^ (TT 

io. fiii'sjc.'sm ’lf«(,'<pw, 'Q <n4fR’^ I 

Rt*l*i P)<M: "siiTr^, AABC o, s AP ifi'^'srsjRr i o 

<£(^ S C^ AP'ST* 0 ^ ■^51:^1 s, P SP 

CM BC ‘il'^ ^ I ’®t^, G AABC <51^ Sim i 



£NM: AABC «1VR*<1 O C«tC^ A ^ OA ’tfli:^ S C«tC^ A %# 
t^’lfl^ ^BC SP\ .-. OA = 25P.(1) 

<?IC^ AD 'Q SP BC m (?IC^ AD || SP l AD || SP 

<£(^ AP c^ft^ I '^sm c^«t zpad = zaps, wfK, zoag = 
ZSPG\ 


AAGO APGS "siC*)! 

ZAGO = ZPGS [f^srit’r c^'t] 
ZOAG = ZSPG C^] 

.•. Z.40G = ZPSG 


.-. AAGO APGS I 




OA. AG 
SP'^GF 


AO 2 

-— = -% AG: GP = 2:1 
GP 1 


>8 

O 


r/ 


[( 1 ) ^] 





^•CRr a. siilIwR) 




'srsfK, GAP 2 : 1 '51^’ttC'® R'o® <pwc^ I 

.-. G 1^ AABC I [smif«t^] 

^) (Nine Point Circle): wit'll fi'gt'st^i ^4R'^'»J,c,«il 

C«II^ ^5rt«^ 'Q 

^t«jN<p '5rs]jRtjif]?i, »i^(.>i|iJ ^(.'Qii '^’1?' I 

^>awX I 

'«f) i^rgcsf^ 's ’iRwflj ^c<ii'st'i<pi^ c^^«tT?c*t^ •i<iR*^ i 

^) •1<iR*'3[ ^C'Q^I <uI^I*J fi'Jt'SKl 'SIG'ilG'Pil ■'1»lh I 

'0|tsPiI?t^ G'qjiGil i>'g^G'sf<] '*lf^ '*'l?p^ ^ 

■^, 'oIg1<) G^pIG'II 'SlI^'O ^ f^’tf^O <ll?'G<P I 


ABCD b^'jt'Sn) AC 'Q BD «14f«|{.< M 

^ I M W SC ^ ME ^ EM AD F 

£W=f = FS I 



Sim: m CD iT*lilvjH ^ ZCBD = ACAD 

ACBM = AMAF 

ZCBM = ACME ABME ^ C^'f '^] 

^3^ AMAF = AFMA 

AAFM Ring's? AF = FM 

CPftti?rr ^ OT, AFDM = ABCM = ABME = ADMF 
wr, ADFM isrgcsf fd = fm 



Sclavs<7 




AF = FD [2|^nt^] 


(Ut.'iPiii 'oi‘«RI^ c<j»Ic*hI 's^^cst? '5[=^5f® wf?roc^ 




Rc,*)*« PisM: 'SICF 'oi'wPtI^ ABCD i>'8'5(,'stu '^T^IWCST AB 'Q 

CD (il'?? BC 'S AD I AC BD o'j'jetlufl '^1^'^<!fi Sfsrt®f <p?i(.'©(71, AC-BD = 
AB-CD + BC-AD\ 

£W«f: ABAC ZD AC «}:5 A AD ^ ABAC 

■^rsit^T ADAP (71^ AP (3^ BD P Rt[(.'o i 

ABAC = ADAP I 

ACAP (TTf’t ^ Mit, 

ABAC + ACAP = ADAP + ACAP ABAP = ACAD 
AABP 'Q AACD ^ "Sli:*® 

ABAP = ACAD ^ AABD = AACD 
AAPB = AADC I 

.-. AABP 'Q AACD^!V^‘\(^\ 

BP _AB 
"~CD~^ 

AC-BP = AB CD .(1) 

^511^, AABC 'Q AAPD ^ "SIC^IJ 
ABAC = APAD 'i|^>IIW] 

AADP = AACB C^*f 

yaj^Pl^J ZABC = AAPD 








O. ©(jlpjR) 




AABC 'Q AAPD i 

AD PD 
•’• AC “ ^ 

AC ■ PD = BC ■ AD .(2) 

(1) 'Q (2) CSIt’f ^ 

AC ■ BP + AC ■ PD = AB ■ CD + BC ■ AD 
AC{BP + PD) ^AB-CD + BC-AD 
^ BP + PD = BD 

AC ■ BD = AB ■ CD + BC ■ AD [8|T#t^] 

SuKtU i. APQR ^ APQR = 90° PQ, QR'Q PR^ 

D, E 'Q F\ 

■^) 4^^ 'o<]C<Pfl9 I 

’»!) sm ^ (^, PR^ = PEP + Q^2 ^ 2REP I 

^f) QF APR ^ srsft't ^ OT, QF^ = PF ■ RF \ 

1K3I PQ, QR 'Q PR D, E 'Q F PE, QF 

DiJ'SfsiMi PE, QF 'flA? DR'i^Wfm .-. G1^ 


P 



'*r) APQR = 90° 13^ APQR QR ■sr*flf^ E\ P, E C^'^\ sfsjn 
^ CT, PR? = PE^ + QEP + 2RE^ i 






P 



Q E R 


£W®t: APQE li) ZPQE = 90° PE 

.•. PE^ = PQ2 + Q^2.(1) 

APQR 'i\ APQR = 90° PR 
.•. PR^ = Pg2 + QR^ 

PR^ = PQ^ + {QE + REf 

PR^ = PQ^ + QE^ + RE^ + 2QE ■ RE 

PR^ = PQ^ + QE^ + QE^ + 2RE ■ RE [•.• QE = RE] 

% PR^ = PE^ + QEf^ + 2RE^ [(1) 

.-. PR^ = PE^ + QE^ + 2RE^ [St^qlPt^] 

’t) APQR il ZPQR = 90° ^QF ±PR\ sRH <W CT, QF^ = PFRF i 


Q 



P F R 


gW®r: ZPQR = 90° 

.-. ZPQF + ZFQR = 90°.(1) 

QF ±PR^ ZPFQ = ZQFR = 90° 
APQF <il ZPFQ + ZPQF + ZQPF = 180° 
% 90° + ZPQF + ZQPF = 180° 

.•. ZPQF + ZQPF = 90°.(2) 

(1) ^ (2) ^ '5?:® ’fit 












/LPQF + ZFQR = ZPQF + ZQPF 
:. ZFQR = AQPF 
APQF AQFR 

ZPFQ = /LQFR, Z.QPF = AFQR 
ZPQF = ’®Rpr^ ^FRQ 
:. APQF lilR? AQFR ^ 

PQ QF PF 
Jr~ FQ 

RF QF 

% QF'^ = PF-RF [gRlf^] 

vsA 

i. Rl^SR fpcai XY AB ^ 'oiRx.^of C^l^#? 

AB ■^) BC AC R) XY 



X B C Y B DC 


f&wi whiu 'n«fR*^? 

D ■^) E F R) O 

O. liq'gt'STH £|f^ '5T«IRt?r 3 (R.i^. ■ 5 ;^ S|f%f5 '^? 

^) 4.5 OT.i^. 'sf) 3.46 OT.I^. ’t) 4.24 R) 2.59 (R.% 





bro 


A 



15131 D, E, F BC, AC 'Q AB 3l?r i (7i^ '0)lc«il(.'9 S-'Jj •?? 

siWt?' 

8, G 1^ ^ 

^) '*!) ’t) 

(?■, AABC ‘Sir 1^C?I 'oil^'o ^G'Q<1 'iN 

^) '«f) 'a|'to'{'Q ?t) 

AABC 3|^ C^C9 !^G&<1 G<Phr5 3f}t^‘'i|Geilf^^j|C'>1<l ^’t’llUG^P <PG«1? 

^) AB'^ + AC^ = BC^ ’*f) AB^+ ACP = 2{AD^+ BD^) 

«t) AB^ + AC^ = 2{AG^ + GD^) ^) AB'^ + AC^ = 2{BD^ + CD^) 

% ABC Ql'Stet^l *lR^’e*vr WC<I»IW11%5 P 0^ BC 'Q CA 31^ PD'Q PE'm 
'oi'wp'i I ED AB O R*<jg'o CT, 

PC Cf(^ AB PC A AB\ 

b-, AABC 3|-^ ZC I C C«IC^ ^ CD £l^ ^ 

(?r, ( 7 Z )2 = ad-BD\ 

fe. AABC 31?^ C«tW ^ AD, BE '8 CF O 

AO ■ CD = BO ■ OE = CO ■ OF \ 

pT?C^: ABOF 3|^ ACOE ^ i .-. BO : CO ^ OF : OE i] 

bo. AB <ulCJl'Sl 'Olio's ^^■^C'Q5l Wf AC 'S BD ’1?’^ P R'^t'o C5?f i 
« ^ W, A52 ^AC-AP + BD-BP\ 

ib. t4lWl fi'gcet?! <lfl^^S?r 3 OT.1^. R'gcetti '^1^ 1^**^ i 

b^^, ABC ^rsrf^ IsifCSf^ A W ^ 5C 3|-^ '5rf^ AD 3]^ 

R'SjWil R ^ sW't 4^ OT, AB'^ = 2R-AD \ 





vs. stJlIwR) 


i®. ABC Ql'Sjt'Sffi AA vil^ BC D vil^ ABC E 

CT, AD^ = AB ■ AC - BD ■ DC \ 

i8. ABC R'gtenl AC 'Q AB ^ ^«11^ BE'QCFm\ CfNT« <?f, 

AABC : AAEF = AB^ : AE^ i 

i(^. APQR 'il PM, QN 'Q RS O 


P 



^) o ^ o ^ PM ^ '^scr? 

’* 1 ) APQR^ PQ^ + PR‘^ = 2{PM‘^ + QM‘^)'^M^ 


?t) (JTsrhQ CT, APQR m ^ o 

‘l<iC'9'a »I»|R5<11^^®! I 



^) OA SP WI 

«f) (p^ (?r, s, G, o vii'^ c?r«tt?r i 

®t) ZC ^ a-CD = b-CE i 

Sdovd^i ’If^, c&^T-io’sr CSlPf 


8 


^5('^ (Geometric Drawing) 

<pHM 'Q OTQTTf RPrv CT <pnl '^, ^1^1^ bi}|RI^<p 

I STsrtC't?' CT 'SP^siT ■^5?T ^ '^f^tW (accurate) '^Tt ’*p' st^H ^ i 

»1’HIcd'S 1 C^^caf ®t)lf»iR)'<p (m «i'kpi "^TIT siwlw i 

>i| (m - 

^ gfTfS >3 1%f%U5 Ql'gst '0)wqa«i lil'^ '0|'«PC»U1 ^Ibl'?, I 

^ £[1^5 T®?U >3 1%f%U5 '0|WP'( 'Ol'KPWfl '*lsH#5t '*[t^ «?<l(.'0 I 


(iq'Sj'sr 


i. isTsCSf^ ^ '’T?®I?f 'S SCO's! WTIT Qi^etlo i 



■siW^, d^IWi liil'SjC'sjt) ^ a, Scovsi h '^l’^ 


> 0 |«q)c'|; 

siT’f i. c*lt<>lwl (^ BD BC = a 

I 

a 

B C~C) 

^ a,. B BC ^ BP 

'0|1R» I BP C®tC^ BM = h (,<PGo I 


M 

:>c 



m va. M MN II BC W8^ ^ I 






^•cRr 8. wuiRRxp 'oiwp»( 


m 8, B Zx ^RK siff <?, yl, C (RM i ^oRjsT ABC^ 


^ ZCBE ^sr«^ ^ 1 BE C?Rt?n 

v5Rr^ 1 


MN (Rs A R*<i(.'s C^ 1 





P 


P 


M 


M 




' ' N 

> 

c 

^j N 


/"V^ a 



1 

B CD 

B 

C D 


SR1®t: MN II BC (®r«^t^tra) i .-. ABC BM = h i ^5|Rt?r, BC = a 

ZABC = Zx I .-. AABC-% i 

Rwl^‘1: '8 ^ c^«f CRT wn:^ i c^tc^ ■’rr 

^ 2|1^ SR^ C^stcef^ «lT<Pt'0 ^ I Wog’R 

C^ ^s(m ^ Rf®^ CfRR 'Sm CTR ^ 

R'<3[|15<j Q|'5CSt5l SbbvoR 71^ I 

•'t’HInJ '^,. largCSR '^, f^SRStef <{3 ^■s’R ■ql^qc.H-si J1»)R3 CRSTTf ^5|1^ I ISl'jetlu 'q'«P*1 I 


s 

a 



^Rf^ S X WSHt '0)lc^ I liil'JJ'Stlu 

'o('®9*1 ^RC® I 





K\‘>\ i. am DE 0^ DB = s 


D s 5 E 


DB (R«tR D ZBDF = 

-Zx I 

2 


^ff’f 'S. B (^ c<Ptti a i^R RSTR 

^jRt< Pic^l ^'QUl’l 'o|wp*i <pQ 
DF C 'Q C I 

B,C 'Q B,C' (RN I 



V8 


Sclavs<7 



8. ZBDF ZDCA 

'Q C" ZBDF 

ZDCA' 'sps^ ^1 CA '8 CA' 


BD (^ ^T’^H^Csr A '3 A' 
^51^ ABC 'Q 
A'BC isnj'SR?! Ii'5'sr i 



SNM: C?rc5^ ZACD = ZADC = ZA'C'D = )-Zx («|<k|iH|^>j|w) 

di 

:. ZB AC = ZADC + ZACD = ]-Zx + \zx = Zx 

d d 

:. ZBA'C = ZA'DC + ZA'C'D = ]-Zx + ]-Zx = Zx 

d d 

<£i^ AC = AD, A'C = A'D 
ABC Ql'Sjcef, 

ZB AC = Zx, BC = a CA + AB = DA + AB = DB = s 
AABC-^ fargiSf I 

'aim A'BC 

ZBA'C = Zx, BC = a ‘il?? CA' + A'B = DA' + A’B ^ DB ^ s 
:. AA'BC'-^ vslwr^ 1ar?®f i 

®. l^rgCSf^ 'Q ^ CfTQlIt I ft'SJ'stn? 'q'»P1 I 



1argC5f?r^ d Pl5is(,<p|'-l X Ci^TlT I 




B dp 


D 


i, «(A>IWl BD BP = d P Zx ‘3'^ 

I 'oig4(.<p?i ZDPM '0)'9<p»i <pR I 







brj 



^jT’f 'S. B Wttj <Pt^i a <ul’^l*T 

'S||»)»Vs PM 

C R’^jC's C^'^sc^l B 'Q C (^It’t'^sf^l 



m 8. ^Slt^ C ZDPC = /.PCA 
CW (?R C^*f BD 

AR'^C's I vot^ ABC-% 



Sim-. /APC = /Acp 
.-. AP = AC 


.-. AB-AC^AB-AP^d 

/APC = /ACP = /x I 

.-. /APC + /ACP = /x 'Siii /CAD = /CAB i 

.-. /A = /CAB = /x 


:. ABC-^ I 

■’ppllftj 8. largest^ ■srsiM ^ ai-^ ^siti:^ i 

Ql'Sjetlu 'qwp'i '^s^Uo I 

d - h - X 



■sn?? SCO's! h, 'Q'®l?r 'ST^lWt d /x W3TIt I 

fig^ejto 'o|'B<p«i <P5((.'o I 








sjT’f i. Mt4lWl (3^ Zx ZEBP^m^^\ 

*JH 5 R**i(.'© BE '8’^ BQ ^ 'o|'»pi I 

O. BQ C«tW i^rgC^ SdovsI h '^1'^ ^^TSIH BM ^?*f C^ 1^ i 

m 8. M MN II BE BP A C^ WI 

*ff^ <t. A R**JC<P C<PttJ <P(.?1 "STMWt d <ul'>ll*f Pioi) 'il<pf5 ^'Q&l^ '0|'*^*1 <pRl I ^'8l>l^ 

BE 0^ D ^ I 

*rf’f 'h. BE C^ DC = BD i A 'Q C CTW ^ i 

voki.®!, AABC-% fi'Sj'st I 

SW: BD = DC :. D BC (ilir 'sr«of^ i 

A, D CTt’f'^i .-.AD = d = ^5i1^-sfio^, ^sr<K, BC^\ 

MN 'Q BE >|V||-to<lH I AABC BM = h i 

^5It^, ZABC = Zx = ^ I 

.-. ABC-% Qi'8'S( I 

»l’'o<u: Zx <PW '0|(.*1^ WW) fi'Sjet ^It'QTlT CTC® l '^s^l'sl'8 

ll’'!) <P*< ^C®1 *jlt<i ^ I 

i. 5 C5r.1^., ^ 60° ^ ^ 7 

C3T,t^. I ft'getiu 'o|'»P»i <P<lt'o I 

^PIT*(H: Client wti;^ ^ BC = 5 (?f.R AB + AC = 7 C5T.R 

ZABC = 60° I AABC ^ i 

siT’f i. (3^ BX Cs?lI?P BC = 5 OT.R. ^ i 

sff’f ZXBY = 60° I 







8 . ^'091 


b-H 


SJI’T O, BY C^ C««tl^ BD = 7 CT.1^, C^ i 


*ft’f 8. C, Z) CTM I 

sjT’1' <t. CD (3^ ^iff^ BD A R'^t.'s C^ I 

K\^ 'ij. A,C <?It9t ■^, ABC-^ iai^ I 

y 



5^: (?IC5^ AL, CD >HK AD ^ AC \ 

BD = BA + AD = BA + AC = 7 OT.R i 
2.5 (?f.R (W3TIT '^(K^ I fl'i'SjsjIiJ 'o|wpi I 


^^ BC = 7.5 C^f.l^,^^ AB-AC^ AC-AB = 
2.5 PT.R ^ 45° I Iti'g'srfS 'oiW(,\o I 'sitsraT AB - AC = 2.5 

(Pf.R (fl'a' CWf 'ojwpti^i PfstWt I [AC - AB = 2.5 (?r.1^, fi^'srlu 

i] 





b-V 



ijT’f i. BX C«tl?^ BC = 7.5 OT.R i 

siT’f ZySC = 45° 'siWiT ^ I 
MM o. BF C«ti:^ BD = 2.5 C^f.l^. i 

^iT’f 8, C, B CTW ^ I 

m <t. CD 'Q’m ^5iff% BY 

^ff’r 'to. A « c (?rK I ABC^ %?# fSrgsf i 

■^) fi'§(,Bt<i ^ ^5T?®r?f C^sHW Ci^HT ^iltc^ I '0|wpi i 

«f) Ql'st'er^l ^ BC = 4.6 (?r,R, ZB = 45° AB + CA = 8.2 (?r.1^. CfTSTT 

Qi'g'stlU 'oil<P(.'ffl I 

’t) ■^»J(.<pl^ ISl'SjcsM 3 OT.f^. 4 (?T,1^. I 

'oif^'g'sr '^s^' isrgstf^ 'oiWt's I 

^) AABC BC = 4.5 OT.I^., ZB = 45° AB - AC = 2.5 (Tf.l^. CPTQTIT 
I AABC I 

®) AABC 'ii'^ 12 (?r.1^., zb = 60° -^i'^ zc = 45 ° (WTrr ^([^\ 

AABC 'ail<P(.'s ^ I 


^oiis> 




8. 'si*n 


lr& 


•^Hlm <t. ‘il'SR '5>i®q>»i <p?ic,'» '*IT ^1^ RPrw '*It?r >^1'^ ■*Jt?r 

RPnJ Ji'Si'nc'Si^ 'ocqpvl^ ?ltw I 



A'Q B PQ (£r^f^ RR5 •'1^1 I ‘ii'spr ^ 'oi'«p*i <p<i(.'o 

^ A 'S 5 R**j Ro^i c<Pttt PQ ■^5i®ic.'S^I1^ <p(.'SI i 

'oiwpi: 

sjl-^ b. A, 5 CTm ^ I 

m AB (R’*lt?C»R CD^sm^^\ 

K\^ «. CD (R^?*f PQ O R-^CVo C^ <m I 

8. O C^W OA RT OB Rc?f ABNM ^ 'o|'wp*i i Rt Rt.'R i 

2RH: CD (Rtf AB (RtlR i CD (RtW (RfR^KRT A '3 5 (RW 

I ^«^1^RR, O CD '8 PQ lilR i OA 'Q OB ttlt 

RM O OA Rf OB Roi «(l<Pt«l A'Q B Rc?! tft^ 'iR? 

(R5W O PQ (RtR 'S’R WtR tR(R i .-. O (Rs (R^w ^ OA^ OB RM< 
ROf 'oiRp'o ^ I 

■>lHlnJ 'b. (ilR’fB RRw C^tTvCtR ttR RRlv <P5it's '55^ Rf 

RPrw Rc?r rR i 

A 'Q B RRv lilRv r liR# RRw CRttsCtR i ^ «l«Pl RRl® 

Rt A '8 ^ RcR RR lilR? RR RJtRtR r '^IR' RRR RR I 
#^0, i&^-io'sr (3#r 





ho 



i. ^ 'Q 5 (?im^i 

A 'Q B (^ r '^1'^ Ji»(h f^C?I AB ^'SoK 

^iff^ I ixr^ “'in?^ ^fssT’f p T^ 

’I'sH^jw Q R‘<iC'o C^'^sc^i 

s<T^ vs. P C^ PA 1^ ABC "fs «i«q5iT ^ i 

8. 'sihl^i Q (^ C^ QA ■^3M< ABD 'oi'«p*i i 

siT’f C-. ABC '8 ABD f5 f51 

£NM: PA = PB = r\ :. P (^ (^ ^ PA^ PB ^imT< to ^5lf«^ ABC ^ A 
"Q B 1^ tol ^ 'SR? PA = r I 

QA^ QB ^ r \ .-.Q C^ QA'^ QB to «l1^ ABD ^ A 
'Q B tol ^ QA = r I 

.-. ABC 'Q ABD ^ ^16^ Slf^f^ I 

^•Hlu *1. 'oi'«p*i *!p<i(.'o ^ RPrw ^'Q(,<p R*<3 ,(.'o <pw 

1^1^ ^(.'Q?) ^1^0^ G^l(.*il RRv 1^ 1^c?f ^ I 


^obt& 








^(.'Q<i C^»W C, P '^^t.'S'S 'oi'^p^ li)'^ Pil^rG Q ^c'Q5i 

'^g’Sf 1^ I ' 0 |'s<P»i <1>51C'0 '55^ ^ ^'S(.<P P R'^C'O 

Q ■’TRl I 

'8|wp»i: 

tit’f i. p, Q cm 

m PQ AB ^ I 

m «, c, p (?ir*f ^ I 

m 8 . CP ABC^ O 

’It’f O’. O C^ OP '^1'^ •^»lh 1^t?r 'Slip's PQR ^ I 

Sim-. O, Q (?IM ^i AP cm^ ^ OB cm^ PQ .-. OP = 

OQ\ 

^|^s?Ts O C^ OP Q 1^ 1^ I 

WRt?' P ^(.'8<l ^wlef<p vs*!? «r1*?I^ P ^(.'Qil 

I p R*<ic'o fsw I^Pi'® «iwcs^ I ^^}5?it? fsw p R'^c's^K'^i 

O C^ C^ OP '^C?f 'Oll^'o I 

V. 'Ol'wp'l *^<1(.'S ^ Rpro •J1<ieiw^ftl^ liRsfS R*‘J0'S 

’’K ■^8’^ wk»il 1^ 1^c?i ^ I 

■SIR '^f^, AB •^<i®i(.<i’<ll'vf A liT^ AB C?r*l1?r ‘^8^ P 'ST'^ 

I iil'^‘<t «iW(,'o AB C^ A Rt[(.'o ’’K'^5^^ '^1'^ P '*rRf I 



aco'sn *lPl^ 



«(t’f i. AB ^ A AC 'm ^sps^ ^ I 
‘ft’f P, A CTft QR I 

v5. QR ^ AC c?r«im O ^ I 

8. O C^ CTSW OA %?I APS «IW^ i ^kc«l APS % "fa i 
8rs|t*f: O, P (?IN I AP QR ^£\ll O ^sp#^ i 

:.OA = OP\ 

.-. O C^ OA f^OT 'oil^'o P ^ I 

OA C^ A sTHo AB ^ 'Q’l^ AO ^ i 
.-. AB ^'q1^c,'<p a R'^c'o I 

.'. O C^ OA ^TW*f f^^?f 'oiP'P'o ^'sIuR I»it4«) ^ I 

R(.5|*)H: (.*i(.r's R’^c'o 5*1^■^>c^, ^'ffl«l? Pifiro PiPrS R’^c's 

'oil'q’c.'o ^(.'851 I C?r*W RPrw ^’5 '8 

RPnJ R**! 'S'oc«i5. ^c'8<i ’iRIw 'R*i1?f R’^j'^cii^i ^T?c*n®f^ 

C^ I «I^C«1 'i]^ 'Q ’j^-qlRpvs <«|(.->151 C^uRtj c^ I 

O. 2 OT.1^. <U|51|^ RRl‘5 ^(.'Q^i o<pej C®t^^ 5 C^.t^. (.<pIg*iI RPtG R''j ^g'o 
'OlRp'O ’’'I’^R^'^Gilil ilNJ <P?1 I 

^piWT: 2 (P[.K c^ o p c«tc^ o R^ijw 5 (p\K \ p 

R*^ C?tC^ ^ ^G'S ^sp^sjp <pt5( Vi|<| '^5?rc® RG<51 







8. vo|wp*i 





i. OP C?P*t1C^ I *(f%, M I 

K\'^ ^ M C^ C^ OM %?r O (.xpfw^ Q ‘il'^ R 

*}t’r p, Q p, Rcm'^\ ^51^ PQ ifR? PE-t I 

PQ 'Q PR C^ ’ll^, PQ = PR = 4.6 


■^IW: 

■^) 5 C^T.I^., 12 OT.I^. 'Q 13 OT,1^, <ll§,RR^ ifl'^ I(£|'5J(.®f<i 'oi'W^'Q 'qwp*! '^iC^ 
4jl^l^ I 

’*f) 6.5 OT.f^., 7 C5T,1^. <ii'^ 7.5 c^.i^. <ils^RFlv i£f^ largcsf?' <iR^'q 
' il'5 ‘WNI^C 1%^ <P<11 


i. Zx = 60° Rt"! Zx '5)H <P'© ? 

^) 30° 'Sf) 60° n) 120° 'SI) 180° 

3.5 C^T.i^., 4.5 OT.1^. liRv 5.5 C^.1^. RPf^ I^»lfD ^'Q 

C,<pe3i£)ii ^ “'ll?#*!! 'W C5f? 

^) 54 'sf) 40.5 ST) 27 ^4) 13 


R(.M '0||{,®ll(.^ O '8 8 *1? 2tWt^ 'Sf^8 I 




is8 Sco'sn *lPl^ 

D 


c E 

«, ZADC W? 

30° ’«f) 45° 60° '*4) 75° 

8, AADC '8 AAEC C^3Pp5i^ra^ W? 

2 : 1 '^r) 1 : 1 «t) 1 : 2 1 : a/2 

taj^CSfW CSStcf >(3 volti^ii ^P's^ (?t< 3TIT 'sff^ I 

'b. Ql'jtst^) '^, ^ '5T?5r?t C^5t«t^C?ra W’s?' 'S ^5ItC^ IsT?^ 

«if^l 

H. t^gc^®f 'Q C^®t^C?ra’ ^5TS)f^ (WTIt Ql'g'Sfl^ I 

Tor. '^, Pl<io(.<p|'*l's 'sr^i^ ^51^ csfSTrt fai^^ ^sfN^ i 

(». ^TS|Wt^ target 'Oll^'sjet '8 '^tp' TfSI^ Ci8TlT Ol'gBflo I 

io. ^ ^fl'^ C^, «»'0| 8 ^’1?’ ^ ■’TSlf^ Ci8TIt 8Itr^ fSl'g'Stlu I 

■^) farge®?^ 'qRj'g'sr 8 8p®?r cfSTif Qi'g®t!5 8jf^ i 

’sf) Qi'5C'sr<i "siso^itaRr C<i?lT «rtc^ li^srlU I 

afSR 'a)wp») ^ PiPn> •»ii!i®iw’‘ll(.<p ai'? c^lM I^firu R'^c's ai'^ 

i£i'^ ^'Qc^ I 

ivD, Ifi-SR <£(^ WS^ ^ ^ lil-g- (J^IM 8r-i1^ 

ai^IiJ ^'g(.<p (,<p|(.'il R'*j(.'o <P(.<i I 

i8. ai’s(JT ^ap^ssf Tit Rfi^C (.<p|(.*il R’^c.'s RR^ 

^8(.<p ai'^ C^tC^Tt RR^ R**j(.'o I 

id. ^ 1%^ ^jW<RRlv (?IST ^5;H'a(.<p ■^S’^ I 

i8. o (.<pttjRRf^ ^{.8'Si AB ®f5t P c«jc<plcil I p R^ Rc?f 8r'»t^ ai^sR wt 
CD 81^ -^5^ ^ C'p2 ^ .PB^\ 

iH. '^»|R<||^ Rl'goet^l ^ 5 C>r.R. ai'^ '^1^ 6 <?T,R. I 










'^) 'Ol'eqj'i ^ I 

^) '3|'«P1 ^TPTt< WI 

^) ^ ^ T([ ^fSq>\S 

P R'^C'© C^ Q ^ I 

iV. O C^ Rf^ 3 C^.f^. O 5 (?T.f^. T \o|<qR<t^ I 

'^) I 

^) T ^S[Rj I f5f^(.*i^] >Q ^5rt^*l3^) 





(Equation) 

RI«si ’tlf'tf^ ^Tspot ^ I (?rsj^ ^51# g|t^ 200 ■JgpIR <P(.ii'q>(S 

'8 400 3^c«U5i <pc?i<p!i> I iflrc« 'oTfsrt^ 1500 ’*1^ i 

200s + 400p = 1500 % 2s + 4p = 15 'ail4>l« ^#11 ’I#, s ‘“HtS^ 'Q 

P I 2s + 4p = 15 -/t51<P51'*l C*r*IlOT S 'Q P 'O|'83|\0 ?Ilf^ I l>ei<p s 

'Q p 'a'?r Rfirv '*rf ^siw^o <iip|<i RPPJ ■sih i 

’5Tsrf*iH ■jRsr-^f*fsr oslf^ 'oik'il&il Rciic?, i 

lii ^*i3l?r f*w^ - 

^ p’<)|'o Ji^<P5i®t (ax^ + 5x + c = 0) <P<lC's I 

► ^vmRPi^ fsl^ -^5^ mc^ I 

► ■SIC'S ’llsiC'^ I 

► -sifwt ’tl^ I 

P- •4^^'Sl‘t ^T5rf*l1^ <PSIC'S ^lsiC'<1 I 

► ^ I>«1t4»sl ifl^^ll's '8 >i51<)»sI(:Ms] CSft^ ^^5^ ’H^ I 

^ ■>isi->«lc<p i?®ic<psi ia^«il's 'Q poll's •>i^<psic®t St^5M ^^qtijtsr <q>sic's 

I 

^ [)ci<p c®fl^ I 

► CeT^lfro?!^ '>ll^lc.<i) R’qk {ax^ -\-bx-\-c = 0) ^11^ i 




^tR, &8ic<p<i (J\ ^R^c®iR 'SfH 

(Root) ^ '>i^<p<iHl^ t^W i 


Ga% #1^ ^ ^ 

>Q >ifwf ^IC«1lHl ^ 1 'sjfT^ 'sjffTi 

aa;^ + 6a: + c = 0 <pw ^^C'sr^ <p^l i 





<t, 


'^^C'sr ^^Wc<p <p^l ^ I (?[ ^* 1 ) c^c<plc«il 

©T'ij Rj^PiR^ <p^l I 

(i]'^ OGri<p ’5 t^<iPi\d + &:i: + c = 0 I a, &, c <ll'^<l 

i£]^ a ^ 0 I 

+ 6a: + c = 0 

a^a:^ + abx + ac = 0 [\Sv»?|^'si»c,<p a Wt ^ <PW] 


(ax)2 + 2(ax)^ + + ac = 0 


= -— ac 
4 


aa: + 


2 ;.2 


6^ — 4ac 


%ax + ^ = ^ [^^] 


^ 6 , y/i^ — 4ac 

% ax = - - ±--- 

2 2 


'^, X = 


—b ± yJhl^ — 4ac 


X "SR “^TIT CRT 'il'^ "SR 


—b + y/tf^ — 4ac 


(2) X2 = 


—6 — y/lP — 4ac 


^■'ICR (1) '^T? ■>i5l<P«i(.®f 6^ — 4ac C^ fRl« Rt>lij<p ^ ■>i5l<PO’'lfi5<i 

*}R 'Q £t^1% <PW I 

1^«5RICRT ^W«ltC®OT "^fraCR *IR '0 8|^% 

*rft a, 6, c I 'oRR 

'^) iP — 4ac > 0 ^C®1 RR, ^spfsR 'S "^R i 

'*!) 6^ — 4ac > 0 1%^ ^ ^rtlR®ti5^ RR, 'RRT '8 'RR I 

’t) 6^ — 4ac = 0 R(.®1 Ji51<P<l'‘in3<i RR RR 'Q R’R R1^ x = —— 

2a 

'^) 6^ — 4ac < 0 RttR^ R(.®1 RR *11^ i 

x^-5x + 6 = 0 RRtRTRl 
Rf-i'O, Sw'ou «lf^, Si^-io'Sf cRf 










X = 


ax^ + bx + c = 0 '8«i'il <pw liiwwi ’fhQTiT a = 1, b = —5 

c = 6 I 'ai'O'S^ 

_ -(-5) ± v^(-5)2 - 4 • 1 • 6 _ 5 ± ^25 - 24 _5±i/l_5±l 
2^1 “ 2 “ 2 “ 2 

_ 5+1 5-1 

a:i = 3, X2 = 2 

— 6x -\-9 = 0 I 

ax^ + 6x + c = 0 a = 1, & = —6 

c = 9 I 

_ -(-6) ± ^(-6)2-4-1-9 _ 6 ± V36 - 36 _ 6 ± 0 
2*1 ~ 2 ~ 2 

Xi = 3, X2 = 3 

x^ - 2x - 2 = 0 m\m ^ I 

'^rsrWT: ax^ + 6x + c = 0 a = 1, 6 = —2 

c = —2 I 

_ 2 zb ^/(-2)2 - 4 • 1 • (-2) _ 2±>/4T8 _ 2 ± ^12 
2-1 ~ 2 ~2 


Xi = 1 + y/S, X2 = 1 — •\/3 I 
>il'*ltC5T OT, Pliiw ^'*l]t?r •^l^lt<u — 22; — 2 


^ C’t^STQ SfW' 

^1^‘t 8. 3 - 4a; - X 


^ <p$il ■'i'@<i I 

^ — 0 <p<i I 


■^“ihh: ax^ + bx + c = 0 ■^l(.’<f '8®Ht <PW tilwwi ^’QHt ^Ilir a = —1, b = —4, 

c = 3 I ' 


_ -(-4) ± v^(-4)2-4-(-l) -3 _ 4± V16 + 12 
“ 2-(-l) 

A±2y/7 

-2 


4± 


x = -(2± V^) 

xi = -2 - \/7, -2 + a/? I 


-2 


-2 







<t. 


(2) ^ (3) "^v ^ft^lOT ax'^ -\-bx-\-c — 0 xi 

X2 ^ 

^)&-0 ^) c -0 9 t ) 6 ^ c -0 

g = 1_^) a = ly b = c = 2p _ 




^131?' R(.i>5I ■'1?I^'SiH’J[(.®iI?i <p<i: 


b, 2^:2 + 9a; + 9 = 0 
8. 2x2-5x-1 = 0 
‘I. x2 - 8x + 16 = 0 


^ 3 - 4x - 2x2 = 0 
(t. 3x2 + 7x + 1 = 0 
V. 2x2 + 7x - 1 = 0 


'S. 4x — 1 — x2 = 0 
'b. 2 — 3x2 _|_ _ Q 

fe. 7x - 2 - 3x2 = 0 




^ ^?ttwr ^ ^ ^ 

^If'STTf I (Ji ^ll'QTrf ^Rl 'Q|C*i<P ^r^BI ^<l’j^C®ll 2i>^NQ 

I (Extraneous) i 

!20?I1n 2|t’^ ^ ^ifl^ 0^ 

I ^ (^ f^W <PW '^©1^ £tw I Rco 

<pc^<p 1I5 c^TTf ^c«il I 

^l^«t (t. ^^RJRfRT V8^T9 - y^2x + 15 = V2a; - 6 


^TSfRlK: \/8S^r9 — V2x + 15 = \/2x — 6 
yj2x “h 15 “h \j2x — 6 = \/8x “h 9 

2x + 15 + 2a: - 6 + 2 V2a: + 15\/2a: - 6 = 8a: + 9 [^< W] 

>/2a: + 15\/2a: — 6 = 2a: 

% {2x + 15) (2a: - 6) = 4.x^ ^ W] 

% 4x^ + 18x - 90 = 4a:2 
18x = 90 
.’. a: = 5 

^ a: = 5 = >/49-v^ = 7-5 = 2 =^/4 = 2 






^oo 

a; = 5 

p = J ^ ~ *1^ J ^ ^ 

Y X + 16 Y X + 16 Y X 12 

'b. v'2x + 8 - 2VxT5 + 2 = 0 

\/2x + 8 = 2 \/x^F 5 — 2 
'^, 2x + 8 = 4(x + 5) + 4 — 8 \/x^F 5 ^c<] 

% 8^/x + 5 = 4x + 20 + 4 - 2x - 8 [ W] 

^T, 8"^/X + 5 = 2x + 16 = 2^x + 8) 

■^, Ay/x + 5 = X + 8 
% 16(x + 5) = x2 + 16x + 64 [^< ■^] 

16x + 80 = x^ + 16x + 64 
% 16 = x^ 

X = ±Vl6 = ±4 

x = 4'5!^,<rPr’W = VT6-2\/9 + 2 = 4-2x3 + 2 = 0 = '®PT’t^ 

X = -4 ■5J«T, = ■v/-8 + 8-2v/-4 + 5 + 2 = 0-2xl + 2 = 0 

.'. X = 4, —4 

H. ■^: V2x + 9 - -y/x^ = VxTl 

y/2x + 9 — y/x — 4 = -v/x^TT 
2x + 9 + x — 4 — 2\/2x + 9\/x — 4 = x + 1 <Pw] 

2x + 4 — 2>/2x + 9y/x — 4 = 0 

V'2x + 9-\/x — 4 = X + 2 

(2x + 9)(x - 4) = x^ + 4x + 4 [?«f W] 

2x^ + X — 36 = x^ + 4x + 4 
x2 - 3x - 40 = 0 
(x — 8) (x + 5) = 0 

.•. X = 8 X = —5 








'STOir (?. ioi 

X = 8 R(.“i, = 5 — 2 = 3 = 3 

X = 8 £f^ »i51<p<ic*ra I 

X = -5 X = -5 '*rr 

^?a3|I«\s "iRl I 

.-. 1^1?# x = 8 

BtllJsi 3T5it«iH CW <Pfi(.'i'S X = —5 2f5*tWMJ ^ i 

V. y/{x - l)(a: - 2) + y/{x-8){x-A) = \f2 

^PlT*rt5T: ^J{x-\){x-2) + yj{x-8){x-^ = y/2 
\/x2 - 32: + 2 - v^ = —v/a:^ - 7a: + 12 
%x^ -8x + 2- 2v^\/a;2 - 3a: + 2 + 2 = - 7a: + 12 

'^, a/2x2 — 6x + 4 = 2x — 4 

% 2x^-6x + 4 = {2x - 4)2 = 4x2 - 16x + 16 W] 
x2 — 5x + 6 = 0 
(x — 2)(x — 3) = 0 
:.x = 2 X = 3 I 

X = 2 Rt^n, = y/2 = 

X = 3 R(.®1, = \/2 = vsh^l^ 

.•. X = 2, 3 I 

^l^‘l S>. Va;2 - 6x + 15 - Vx'^ - 6x + 13 = \/l0 - \/8 

■5PIt*lH: A/a:2 - 6x + 15 - Vx^ - 6x + 13 = vlO - VS 
x2 — 6x + 13 = y sfw rw 

\/y + 2- y/y = -v/IO- a/8 
■^, y/y + 2 + y/8 = y/y + VlO 

y + 2 + 8 + 2V8y + 16 = y + 10 + 2^/1% 

% V8y + 16 = vT% 

8y + 16 = lOy ['^^] 

2y = 16 y = 8 





— 6a; + 13 = 8 [y '^1?' '^IH ‘iPitij] 
x^ - 6x + 5 = 0 (x - l)(x - 5) = 0 

.'. X = 1 5 I 

^?l'»pl: X = 1 RW, = y/W — y/S = 

X = 5 RC®1, = \/T0 — Vs = 'sH’N* 

.-. X = 1,5 

io. ^*JtsTW: (l + x)i+ (l-x)s =25 

^Pir*ft5T: (1 + x)s + (1 - x)i = 25 
% l + x + l-x + 3-(l + a;)5(l-x)5{(l + x)5 + (l-x)5} = 2 
% 2 + 3-(l + 3:)s(l-x)5 -25 =2 

3 • 25 • (1 + a;)5 • (1 — x)5 = 0 

(1 + x)5(1 — a;)5 = 0 

(1 + x)(l — x) = 0 <pw] 

.’. X = ±1 






— A + 2 = \Jx + 12 
/2x~-\-~7 + y/Sx — 18 = '\/7x -\-1 
/llx - 6 = x/4^T5 + y/x^ 
/x^ — 6a; + 9 — yjx^ — 6a: + 6 = 1 


/llx — 6 = y/4:X + 5 — y/x — 1 
/x + 4 + y/x + 11 = V8x + 9 
/x2^ + Vx2 - 14 = 6 
/x — 2 — V^; ~ 9 = 1 


(Indicial Equation) 

(?r 'sn^ ■5®!^ ^ I 2® = 8, 16® = 4®+^, ^ 

2^+1 _ 2“^ — 8 = 0 ^1><P :3; i>ci<P i ^1><P ^ 









a > 0, a 7^ 1 a^ = d^ 'Q C^^«1 x = m i 

S'o^j £f^M ^5^1 I 



2^+^ = 4^+2 
■^, 2"=+'^ = (22)®+^ 

■^, 2®+'^ = 2^®+^ 

'^, X + 7 = 2x + 4 
%x = S 

.'. I^c^fil ■»i>il*fR X = 3 

'^m 3 • 27® = 9®+^ 

3 • 27® = 9®+^ 

% 3 • (33)" = (32)"+^ 

% 3 • 33® = 32 (»+ 4 ) 

33X+1 ^ 32X+8 

3x “I" 1 = 2x -\~ 8 
%x = 7 

.'. ^TsrfMl^ X = 7 

^1^‘t io. '5nTr‘(K 3”*®-^ = 3a™®-2 (a > 0, a 7 ^ 3, m ^ 0) 

3 mx-i ^ 3 am ®-2 

oma ;—1 

% -= a"“-2 [^ 3 ^ '®r«t 






^o8 


% 3^-^ = 

mx — 2 = 0 
m, 

a: 


(!)■ 


mx = 2 

m 


.’. Piff'Si '^rsjT*}!^ X = — 


m 


i8. 2^®-® • a*-2 = 2*“^ • 2a^-^ 

2^^-^ ■ a®-2 = 2®-3 • 2a^-® 

a®-2 2*“^ ■ 2^ 




T 1- X 


^x-2-l+a: _ 2^“3+l-3a:;+5 


a^®-3 = 2-2®+3 a2x-3 ^ 2-(2®-3) 

1 


a 


2x-3 


■^, • 2^®“^ = 1 


22x-3 

(2a)2^-3 = 1 = (2a)° 

3 

2a; — 3 = 0 2a: = 3 a: = - 

3 

.•. R(.4fi ^rsiT*iH X = - 
2 

Snl^'SlM i«-. -^: a-^{a^ + 6“®) = 


a-*(a“ + 6““) = 1 + 
% a-^ ■ a“ + a““ -6-^ = 1 + 


a^lP' + 1 
a^lP 


1 


1 + (a&) ® = 1 + (at) ^ 

% (ab)-^ = (ab)-^ 

■^, —X = —2 
% X = 2 

.'. R(.'’fil •>l»ll*lH X — 2 

^l^*t i'b. 3®+® = 3“+^ + 


8 


(a > 0 '^1'^? ® ^ 


(a > 0,6 > 0, aft 7 ^ 1) 







■JRt*rt5T: 3"^+® = 3^+3 + - 

<3 

3“ • 3® = 3® • 3^ + - 
3 

■^, 3“= • 3® - 3“= • 3^ = 8 3 ^ ^ 

% 3^ ■ 3^(3^ - 1) = 8 

% 3X+4.8^8 

% 3^+4 = 1 = 30 

'^, a: + 4 = 0'^, 2: = —4 

.•. Rffi) X = —A 

^t^‘t 32^-2 - 5 • 3“-2 - 66 = 0 

32a:-2 _ 5.3X-2 _ 60 = Q 
o2x C 

^, — - - ■ 3=^ - 66 = 0 
9 9 

% 3"^^ -5-3^ - 594 = 0 [^ 9 ^ tpf ^] 

% a^-5a- 594 = 0 [3“ = a *n:^] 

% a2 - 27a + 22a - 594 = 0 
% (o - 27)(a + 22) = 0 

a ^ -22 a = 3=^ > 0 a + 22 0 

a — 27 = 0 
3:t = 27 = 3^ 

%x = 3 

f^o4fi X = 3 

^V. o?^ - {a^ + a)a^-i + = 0 (a > 0, a ^ 1) 

c?^ - (a^ + a)a^-i + = 0 

d?^ — a{a^ + l)a^ • a~^ + = 0 

- (a2 + i)a^ + = q 

— {a^ + l)p -\- = 0 [a^ = p 

p^ — a^p — p-\- a^ = Q 
^Nt-i8, 5t»vs?l ’if^, S>^-io’5r GErfct 





iO'b 

{p-l){p-a^) = 0 
%p=l p = a^ 

a^ = 1 = a° a^ = o? 
a: = 0 X = 2 

.-. '^^1^ rr = 0, 2 




^fSTt^fR <pn: 
i. 3“+2 = 81 


2“-^ = 4a“-® (a > 0, a 2) 

8. (x/3)"+'= 

<t. 

o3a:—4 ^2x—5 

(a > 0) 


c2x , 3 

5 X +3 = a®"®(a, 6 > 0,56 ^ a) 

V. 4®+2 = 2^®+*^ + 14 
h. 5“ + 52 -"^ = 26 

10. 3(9“ - 4 • 3="-^) + 1 = 0 

11. 4^+“ + 4^-“ = 10 
2^“ - 3 • 2“+2 = -32 


csd^ 

^ i>«i<pRf*1v ij^iU ii<pxi|\o ^r?t^ ifl<pn5 iii<p<il'o 'Q ii]<pli5 RnI'o ^I^'o 

c®it(:5^(2if«i? ’if«t^ ^R^ri^JTf w^i ixri’f 
f^<l|vs ^i^-qjfi’-l »i»isfw CSfttS^ 1^*1^ 'qlcnl&ll i 

OT, i>oi<P X 'Q y RG®1 {x, y) = (a, b) 'oil^ko C®fttB?r <|R 

H^nJc® X a y >il'^ b <i->ilc«i 'olw^i <1^ ’TSIH 1 

13 1 

iJS). ■>1^^ '^: x + - = -, y + - = 3 
y 2 X 

I 3 

^^1^1*1: X -\— = — • ■ • (1) 

y 2 

y + - = ^ ■■■{2) 







(t. 


io’\ 


{l)C^xy + l = ^y ■■■{3) 

(2) C9li:^, xy + l = 3x ■■■{A) 

3 

(3) 'S (4) CStC^ -y = 3x^,y = 2x--- (5) 

(5) CSlC^ ?/ >5^ "SH^T (4) ^ *11^, 

2x^ + 1^ 3x 2^2 - 3x + 1 - 0 

% {x - i)(2x -1) = 0 .•. X = 1 ^ 

z 

(5) X — 1^ y = 2 X = - y = 1 

2 

.•.f^^*jH(x,y) = (l,2), Q,l^ 

= 3a: + 6y, xy = 5a: + 4y 

^TS|t^: a:^ = 3a: + 6y • • • (1) 
a:y = 5a: + 4y * • • (2) 

(1) (2) Rc^M <PW, x(a; — y) = —2(a: — y) 
a;(a: — y) + 2(a: — y) = 0 

(a: — y)[x + 2) = 0 

:.x = y ■■■{3) 

X = -2 • • ■ (4) 

(3) '8 (1) 'o(N5|I ’11^, y"^ — 9y '^, y{y — 9) = 0 .'. j/ = 0 9 

(3) CSlC^, y = 0 a; = 0 y = 9, x = 9 

(4) 'Q (1) X = -2 ‘il?^4= -6 + 6?/^, 6i/ = 10?t, y = 

.-. ^ (x, y) = (0,0), (9,9), (-2, 

+ 1/2 = 61, xy = -30 

x^ + y2 = 61 ... (1) 

xy = -30 • • • (2) 

(2) 2 (1) ^slTsraT <11^, (x - yf = 121 


00 I or 



Sclavs<7 




(x - 2/) = ±11 • • ■ (3) 

(2) 2 ^ t'f ^ (1) ^ (?im ’Ht, (x + 2/)2 = 1 

X ± y = ±1 • • ■ (4) 


(3) 'Q (4) C?tCTs, 
x±y= 1 1 
X - ?/ = 11 ( 

a; + 2/ = —] 

X — y — 11 


.■) 


( 5 ) 

•( 7 ) 


:?: + ?/= 1 
X — y = —11 


X + y = —1 
X — y — —11 


(5) X = Q^y = —b (6) C^tW, x = —5, y = Q 


(7) a: = 5, 2 / = —6 (8) C^tW a:; = —6, y = b 

(x, y) = (6,-5), (-5,6), (5,-6), (-6,5) 
^>11^ W: x2 - 2xy ± Sy^ = 8,3xy - 2y2 = 4 


( 6 ) 


( 8 ) 


^PJWT: x2 - 2xy ± 8y2 = 8 • • • (1) 

3xy - 2y2 = 4 • • • (2) 

( 1 ) ^ ( 2 ) 
x2 - 2xy ± 8y2 _ 2 
3xy — 2y^ 1 

x^ — 2xy ± 8y^ = 6xy — 4y^ 

% - 8xy ± 12y2 = 0 

x^ — 6xy — 2xy ± 12y^ = 0 
% (x - 6y)(x - 2y) = 0 
.•. X = 6y • • • (3) X = 2y • • • (4) 

(3) X iSra' "SJH (2) ’tl^, 

3 • 6y • y - 2y2 = 4 16y^ = 4 y^ = ^ y = ±^ 

(3) X = 6 X ^±^^ = ±3 


(4) X (2) ^ ^11^, 











3 • 2y • y — 2y^ = 4 Ay‘^ = 4 y'^ = I y = ±1 

(4) x = 2x (±1) = ±2 

.•.1^^*(K(x,2/)= (^3,0 , (-3,-^) ,(2,1), (-2,-1) 

+ 2/2 = 90 

x-y x+y 2 


. x + y x-y 

- - H- - 

X — y x + y 


5 

2 


...( 1 ) 


a;2 + 1/2 = 90 • • • (2) 

(1) (?*1C^ «I1^ ’fit, 

(x + yf + (a; - yf ^ 5 
{x + y){x-y) 2 

2(x2 + 2/2) 5 

’ x2-2/2 2 

9 V QO ^ 

-5 - T — - [(2) x2 + 2/2 = 90 <lPl(.?i] 

x'* — 2/ 2 


x2 - = 72 ... (3) 

(2) + (3) 2x2 ^ 162 % x2 = 81 X = ±9 


(2) - (3) 2y2 = 18 2/^ = 9 y = ±3 

^*fK (x, 2/) = (9,3), (9, -3), (-9,3), (-9, -3) 


(t.8 

i. (2x + 3){y - 1) = 14, (x - 3)iy - 2) = -1 
(x - 2){y - 1) = 3, (x + 2)(2y - 5) = 15 
O. x2 = 7x + Qy, y^ = 7y + 6x 

8. x2 = 3x + 2y, y^ = 3y + 2x 
4 4 

(t. X + - = 1, 2 / + - = 25 
y X 








b-. 

^o. 

ii. 


y + 3 


4 

x' 


X 



xy — x'^ = 1^ y‘^ — xy = 2 
x"^ — xy — 14, y^^ + xy — 60 


= 25, xy = 12 


x + y ^x-y 


10 


y" = 3 


X — y X -\-y 3 ’ " 

x^ -\- xy -\- y^ = 3, x^ -xy + y‘^ ^7 
2x‘^ + 3xy + y^ = 20, 5^;^ + Ay^ = 41 


^ ^fJ#R ^ Wm? ^*115? ^ ^ I ■5TO 

WIH "SlK ^ I t^ltw TiPf X ^y'^W^S 

(,<)C,'<p|(,ll '^15 £fft^ I 'Wlll^ '*1^ 'oiR'O'a, 

7iwl1%<j< Tifl^ ^ Tlfwef C®ft(:6? ^Rf*fH «r^ x y 

’ll^Tif^ilTn 

%5f|^ef ^8, C^sajwra 650 I if ^ ^ 

^ 9tf^ 'i>||il^t'i(>M«( C^apw 323 ■^, ^ b# W? 

^PlT*fl^: *j(.*i i£1<pII> <i'»f(.‘*Pttii<i X Ri5l<i y f^§t?r i 

8t?lw, a;2 + j/2 = 650 • • • (1) 
xy^ 323 - (2) 

.-. (x + yf = x2 + 2/2 + 2xy = 650 + 646 = 1296 
{x + y) = ±Vi^ = ±36 
‘il'^ {x — 2/)2 = x2 + ?/2 — 2xy = 650 — 646 = 4 
^sNK {x-y)^ ±2 

WCR'Si ll4i *Rt'5I^, X + y i£l'^ "SlH *HtH^ RO'o i 

.-. (x + 2/) = 36 • • • (3) (x - y) = ±2 • ■ • (4) 
cm 2x = 36 ± 2 

^ ^ = 18 ± 1 = 19 17 





iii 

(3) C^n:^ ■^, 1/ = 36 - x = 17 19 I 

.-. ifl"^ 19 I^i5l5i if)'?? 'ST’t? 17 I 

<£\'^ ^ StI?«I? 101^ I 

fspiq^psq 600 ■^, I 

'5Rt*(H: ■5n?T '^, 'snn^TOOT 'im = x ^srtTi^sTOai^ sw = i/1^ 

Shftw, 2y = x + 10 • • • (1) 
xy = 600 • • • (2) 

>i51<>5i®r (1) ‘^,y = 

(2) ^y x(10^+ x) ^ 

% - = 600 % a;2 + lOx = 1200 

% x2 + lOx - 1200 = 0 (x + 40)(x - 30) = 0 
X + 40 = 0 X - 30 = 0 
X = —40 X = 30 

'®I1''1I'9|<P 9S.'t> ’tl^ •If I .•. X = 30 
.-. ^5I1?r5C^C2I^ = 30 I 

«lk5i*i ^'b. 'o|wq>RR|*y 'oi'*P'^tii«i ^[®t^ ^5M <p«ic.«i 'ol’l<P'i 3, 

^TtJST 18 ptW ^<i(.®i ^^fl^ RR»)ii ^C'Si I ^'*|jlH5i 

^Rt*}K: <pR, ^f*l^ ^1^ X 1^'^° ^sj'^ y 

.'. = lOx + y 

y IOt “1“ 77 

^ = 3%10x + y = 3xy ■■■ (1) 
xy 

lOx + y + 18 = lOy + x 9x - 9y + 18 = 0 
'^, X — y + 2 = 0'^, y — x + 2 •••(2) 

5ift^ {!) ^y = x + 2 ^#R:?r ’tit, lOx + X + 2 = 3 • x(x + 2) 
llx + 2 = 3x^ + 6x 
3x2 - 5x - 2 = 0 
'^, 3x2 _6x + x — 2 = 0 





% 3x{x -2) + l{x-2) = 0 
{x-2){3x + l) = 0 

X — 2 = 0 3a: + 1 = 0 

'sr^K, a; = 2 X =-i 

1^ ^'siH ^ w?*r 

X = 2 y = x + 2 = 2-\-2 = A 

.-. ■5f?'«lJl1^ 24 




'j^.fS ■‘I’fwCpiii'Si (.■»p(ii*P(.®m •'1»<R3 481 I '^c'spc^fl ^ ’llS'© 

'Slh'swwiil c^i£)<pei 240 

^ ^ 2501 117, Wi 

vs. '0||?|\o(.iipwi5i 10 I CTt’NwT 'Q f^C?It«1Wra’ 31511^ 

&# W ^5lf^ c^apFT 28 

'oilii^(.'»p'iif5<i 'Q ^<11 

8. 181 90, 

I 

a. ^[iTroc^csi^ c^srm 24 ■^’«tf^ i 's sp^f st«Pr 

«ll?l'swtii)<) 'Q 2P«4 ^«?iwcsr 4 11^ C#t <il^ 50 

I SPPI 'o(li|vo(,'spw)<| in’qj 'Q £p^ I 


(£1^ 23 C#f I t'i|»ii|4p«1 600 

RG®1, '8 SW I 

H. '£R# ’#%It 8 1^ C#f I C^aifS^ 

(.•*?(£) <P<!1 48 *8 £p5f I 

b-. >£1^ ^STS^WI^ ^ 2 I 

^TtC**f 27 C*It^ <PHC®1 'o|'«P^£) I ^’*011^ 1^*111 I 


h. 'Sllwt^ <lfl%(r 56 20 f^i 







1^c#fi c^saif^ 'Q 



W^RPl-G ^ 7lfl?s?im ^*fPT 'ailWlHl I 

bei<i»Rf^ c^kB^ c^ ■^c?r^ 'sjTwr ^ *rat 

■^^1 

^t^‘t ^*(1^ W: a“+2 • a^J'+i = a^°, a'^ ■ a^'+i = a® (a ^ 1) 

a“+2 • • • • (1) ■ a*'+i = a^ • • ■ (2) 

(1) C^ a^+2y+^ = a^o a; + 2y + 3 = 10 x + 2i/ - 7 = 0 • • • (3) 

(2) CStC^, = a® 2x + y + 1 = 9 2x + y - 8 = 0 • • • (4) 

(3) 'G (4) C4C^ GiPs^ejif 'o|^>|lw, 

X y 1 


16 + 7 

-14 + 8 

X 

y _ 1 


-6 -3 

X y 

_ 1 


■^, X = 3, y = 2 

.-. (x, y) = (3,2) 

^V, ■^: 3^2'-! = 9"^+", A^+^y = 16®"=+® 

3®^'-^ = 9"=+^' ■ • • (1) 

% SSy-l ^ ( 32 )®+!' 33^-1 ^ 32 X+ 22 / 

3 y — 1 = 2 x + 2 y 
2 x - y + 1 = 0 • • • ( 2 ) 

4"=+®*' = 16®"=+® ■ ■ • (3) 

4“+^s' = (42)®"=+® 4 ®+ 3 i/ _ 44X+6 

'Si»'s« «iP^s, j»?r-io^r esiR 





^^8 


X 3y = 4:X 6 3x — 3y G = 0 

'^y X — y -\- 2 = 0 •“ {A) 

(2) 'Q (4) ^ 4 ~ 2 -\-1 



%x = ly y = 3 

.*. (a;, 2/) = (1,3) 

^l^*t ^{». W: xy = y®, x = 2y 

■^»ihh: x^ — y^ ■■■ { 1 ) X — 2y • • • {2) x ^ 0 , y ^ 0 

(2) (?2lW X "5^ (1) lil ’fit, (2y)*' = y^y 2*' ■ y*' = y^" 

iffiy 

= 22' ■^, yJ' = 22' .-. y = 2 

yV 

(2) CSlC^, a: = 4 

.•. (^(.4*1 (x, 2/) = (4,2) 

Oo, x2' = y2, y^t/ = x^ <?r«ftf?T x ^ 1 

^Rt«fliT: x2' = y2 ■ • ■ (1) y22' = x^ ■ • • (2) 

(1) ’fit, (x2')^ = (y2)*' % x2'' = y^a ... (3) 

(3) '8 (2) ’fit, x2'" = x^ 

.-. y2 = 4 y = ±2 

y = 2 (1) CS!l2^ ’fit, x2 = 2^ = 4 X = ±2 

^i|1^, y = -2 ^ (1) C«tf:^ ’fit, x-2 = (-2)2 = 4 x2 = ^ X = 

.•.t^^*fR(x,y) = (2,2), (-2,2), Q,-2), (-^>- 2) 

%*ft^ Oi, ■^: 8 • 2"^2/ = 422, 9"^ • 3*2' = ^ 

^f^lWT: 8 • 2*22 = 422 • • • (1) 9* . 3*y = ^ ... (2) 

(1) ’fit, 2^ . 2“^2/ = (22)22 2^+^y = 2^y %3 + xy = 2y--- (3) 

(2) C?fW ’ft, (3^)® -3*22 = ^ % 3‘^^+^y = 3-3 2x + xy = -3 ■ • ■ (4) 









iiff 


(3) C«tC^ (4) ton nscn mt, 3 - 2x = 2j/ + 3 nt, -x = y • • • (5) 

(5) CStC^ y (i)?' ■5IK (3) nto mt, 3 - a;2 = -2x 

nr, - 2x - 3 = 0 nr, (x + l){x - 3) = 0 

.•. X = —1 WW a; = 3 

X = —1 (5) y = 1 

a: = 3 ^ (5) mt, y = -3 

.-. (x, y) = (-1,1), (3, -3) 

^l^‘l O^. nnT*(tn ISy^ - = 81, 3^ = y2 

18y® - y2“= = 81 • • • (1) 3“ = y^ • • • (2) 

(1) mt, y^® - 18y“ + 81 = 0 nt, (y® - 9)2 = 0 
nt, y“ - 9 = 0 nr, y"' = 32 ■ ■ • (3) 

(2) cstins mt, (3®)” = (y2)“' nr, 3 *' =y^ (4) 

(3) cnrn^ mt, (y“')2 = ( 32 )^ nr, y 2 * = 34 ... ( 5 ) 

(4) vs (5) mt, 3 *" = 3 ^ 

.•. a :2 = 4 nT, X = ±2 

X = 2 nr?n ( 2 ) cnrn^ mt, y 2 = 9 nt, y = ±3 
X = -2 (3) cnrn^ mt, y“2 = 9 nr, y2 = - nr, y = ±- 

y o 

.-. tor nnr^rm (x,y) = ( 2 , 3 ), ( 2 , - 3 ), (- 2 , , (- 2 , 




nnfnR n^n: 
i. 2"^ + 3 ^ = 31 
2=^ - 3** = -23 
O. 3“ • 92' = 81 
2x — y = 8 
<t. ■ ay+^ = dJ 

c?y ■ = a20 


3"^ = 92 ' 

gar+y+l _ 25 ^^ 

8. 2® • 322 = 18 

22“ • 322 = 36 

'Js. y“ = x2 

= y^ {y¥^ 1 ) 





aco'sn *lPl^ 


*1. y® = 4 
y2 = 2“ 


V. 4^ = 2^ 

(27)®*' = 9*'+^ 


h. 8y® - = 16 




%11^ ax^ + &x + c = 0 'fl?' '’r5lT*!lH 'o)N<)l f^tC«lf^ i 

'i|'*R C^I&wi5i ■’il?,lc*ij ^^l<i 'oilt®il&*Hl <p<il I 

"SIC^ y = ax^ + bx + c \ 'sl^w x <5'?r CT y = 0 "55^ 'ST^ ^T^lfpsifS 

x-'0|‘*pc<p Cl^ <p<i(.<i, X '3^ ^<p«i ax^ + 6x + c = 0 •>i51^<i‘lfi5'{i •^>(l*fR i 

SiKoM 'S'O. ^1^10*1) x^ — 5x + 4 = 0 ‘^1'^ i 

•*l»ll<H: St^ x^ — 5x + 4 = 0 • • ■ (1) *<o»( <pR, y = x^ — 5x + 4 • • • (2) 

X i£i<r 'sitCT?r *SHT y ^ w (2) ^ ^ 1¥^ 


X 

0 

1 

2 

2.5 

3 

4 

5 

y 

4 

0 

-2 

-2.25 

-2 

0 

4 


gfi^ I^T[’j,<.®il (2) <^11 (?T#3I 'o|wpi I 










(0 

*4) 


(5, 

4)f 

r 


\ 







\ 







\ 


0) 


1 

v 

0 



( 4,1 

10 ^ 


r 

X 

-f 

2_ 

12.5, 


h3 

_-OA 

\ 

( 

,-2 

!.25 


J 


CT C?T#3!l^ X (1,0) 'Q (4,0) 1^=^ 

(1) <£\1! X = 1, X = 4 I 

'S8. o'T^fooii|<i ■*il^,lo<u x^ — 4x + 4 = 0 ‘^1'^ I 









'STOir (?. ii*! 

£1^ 2;2 - 4x + 4 = 0 • • • (1) "SIW 2/ = ^2 - 4x + 4 • • • (2) 

X TSf^U 2/ "SIH (2) ^ ism <>C,il4(t5 


X 

0 

1 

1.5 

2 

2.5 

3 

4 

y 

4 

1 

0.25 

0 

0.25 

1 

4 


sTt^ R’<3^'»|(,«nl <p|’1(.'sr (2) <5?' (.«T=‘lfeis] 'o)wp»i '^sf^ i 







I '■ 

KO. 

4) (4 

\A)i 

t 


\ 


/ 


(1.5. 

\ 

0.25 

(1,1) 

(fv^ 

/s,, 

S.5,! 

1) 

0.25) 

0 


(2,0) 


f* 

X 


^T«lf5C3f '*11? (?f ^ X 'a|'*pc<p (2,0) R’ljt'o <P(.<lt^ i C*IC^'8 R«ll'!) 

«11i;^, (1) ?? >il? ^ X = 2, X = 2 I 

©(t. ?1?JC*U x^ — 2x — 1 = 0 I 

x2 - 2x - 1 = 0 • ■ • (1) ?1?T 2 / = x2 - 2x - 1 • • • (2) 

CST#ar ^ X lil? ■sit? to to? ^51^ y 1?'*f? 

?#: 


X 

-1 

-0.5 

0 

0.5 

1 

1.5 

2 

2.5 

3 

y 

2 

0.25 

-1 

-1.75 

-2 

-1.75 

-1 

0.25 

2 


<pl'»i(.et ?SC? (2) ?? lil? C??!^ '0('»P1 ?5f? I 









1 

r> 

K-It 

2-> 

/ 


t 


\ 



rn 

\(- 

-0.5,0.25) 

/n 1 V rt' 

/ 


r-1)^ 

,-1.7 


.b,\J.Z) 

_J 

K2t- 

.5,-1 

1> 

:.75) 

\y 

(0.5, 

sV, 




(1,^ 

-2) 




^ (71 X (-0.4,0) 'S (2.4,0) i (1) 

’^TSjt^ X = —0.4 (®rt^), X = 2.4 (^Tt^) i 

O'b. + 3:r - 2 = 0 '=3fT^ (7T^#(3I^ W i 

^fsiWT: —x^-\-3x — 2 = 0 • • • (1) y = —x‘^-\-^x — 2 * • • (2) 

X 1^1'^ <PC?I<?II5 "^Sf^ y 'SIH (2) "^V 

<pfi: 


a; 

0 

0.5 

1 

1.5 

2 

2.5 

3 

y 

-2 

-0.75 

0 

0.25 

0 

-0.75 

-2 


<PW (2) "^s t£l'^ ^5na<P»1 I (TKf (71 X 

(1,0) 'Q (2,0) fiic^ \ (i) x = i,x = 2\ 


y> 

( 

1.5,0.25 

) 

k_^ 

0 

1(0.5,-0. 

(i.y 

75)/ 


/o) 

\(2.f 

X 

), -0.75) 


/r-2-) 


(3r-/ 


J 


1 


x‘^ + ix = m 











'^) m= —4 R(.»l, X "STK I 

'^) m = 5 ^(.®i, StT*^ •^?l<p<)'*lfIS<i R"olii<p ■^s?r Sl'^Fo <jl^ 1 

’t) y/m — 4 + y/m — 10 = 6 ^(.*1, x "*11^ i 

'^) (Jf'QTTf x^ + ix = m 

m = — 4 ^(.'1, x^ + 4x = —4 
x^ + 4x + 4 = 0 
(x + 2)2 = 0 

"^1 x ~\~ 2 — 0^ X -\~ ^ — 0 
.'. X = —2, —2 
'*!) OTGTTf 'oilc^ a;2 + 4a; = m 

m = 5 a:2 + 4a: = 5 

a;2 + 4a: — 5 = 0 

42 - 4 • 1 • (-5) = 16 + 20 = 36, 1 

c<i(.^'5 PjT>|?)'<p si'il'9i<p 

'Q ■^fFF'^i 

^t) OTQTTf 'oik^ y/m — 4 + y/m — 10 = 6 
y/m — 4 = 6 — y/m — 10 
■^, {y/m — 4tf = (6 — y/m — lO)^ 

m — 4 = 62 — 2-6 - y/m — 10 + m — 10 
% Vly/m - 10 = 26 + 4 
% Vly/m - 10 = 30 
% 2y/m - 10 = 5 
% {2y/m - 10 )^ = 25 
% 4{m - 10) = 25 
4m - 40 - 25 = 0 
% 4(^2 + 4a;) - 65 = 0 
4a:2 + I6x — 65 = 0 



Scp'Oi^ 




+ 26a; — 10a; — 65 = 0 
% 2x{2x + 13) - 5(2x + 13) = 0 
% (2a; + 13) (2a; - 5) = 0 
2a; + 13 = 0 2a: - 5 = 0 


2a; = -13 2a; = 5 

^ 13 _ 5 

%x = -—%x = - 

X = - X = — R(.®1 f^P*f I 

2 2 


U 5 

Y’ 2 


(J-.H 


i. - X - 12 = 0 ax^ + 6x + c = 0 ^ '^pHt 6 'SIH 

■^) 0 '«() 1 ’t) -1 ^) 3 

^ 16 ^ = 4X+1 

^) 2 ’^t) 1 «t) 4 ’sr) 3 


'S. x^ - X — 13 = 0 whlu? 

-1 + v^ _-l-V^ 


’t) 


1 + 




2 

1 + 


2 2 
8. 3/® = 9, 3/2 = 3® C®ftt6? 

^) (-3,-3) '^f) ' 


(- 


(-2,^) (-2,3) 


*RlW ^ 11 iSi^ 30 I 

<t, ■#) 





1 30 '«f) 2 ^ 15 «!) 5 6 ’'ET) 5 <^1^ -6 

'!j. 

^) 1 '^t) 5 n) 61 ^) a/4I 

‘I. 'Q 6 I ^ 

(z) X + — = 6 

X 

(a) x^ +1 = 6x 
(iii) x^ — 6x — 1 — 0 

'^) i 'Q ii '^) i 'Q iii ^) ii 'Q iii ^) i, ii '9 iii 

V. 2P“-i = 22J“-2 (£1^ C^5t5#? 

^) I '^t) p n) -| ^) i 

■^) x2-4x + 3 = 0 '4) x2 + 2x- 3 = 0 ’t) x^ + 7x = 0 

^) 2x^ — 7x + 3 = 0 ®) 2x^ — 5x + 2 = 0 '&) x^ + 8x + 16 = 0 

^x2 + x-3 = 0 W)x2 = 8 

10. (£1^ 5 t'f C«tl^ 3 ^ I 1^ 5 

2 C«IC<P 3 C#f I 

v|) stisiT’f ^ I 

^) ^1^1 (.*1) ^fslt*}H ^£11 

11. 'o)l^£l '0||£|'®l‘q>h <Si^ '4® ^Sff^ C'spiq^P'l 0.12 I stPiBii 

i£r^ ■^4 20 i^i&t?r c#t i c«ti^ ■“BTst ^ilww?r 

i£R> '^'o1iil?*f I *ljl») ^1^ srl^ii Ikt*)), ^■'1^ 5 wPt I [l C5^ 

= 10,000 

'^) S'?1*1c<P'!1 '0|t(.«llC<P iJRfS ^?l<P£l®tI 
'*!) «It*r?Pl^ <5#^ '8 S|^ 1^^ I 

^) '“UfSI 'i5fl»|<^ <P(.4£1 '8 ^£1 I 

i^. /(x) = x^ — 6x + 15 'il'^ ^(x) = x^ — 6x + 13 
^) /(x) = 7 RC.'n, X ‘^1'^ 'SfH I 

S»'8« #^8, js^-io'sf o#r 







= Vw - \/8 ^ I 

^) g{x) I 

(TTM^ <p«](.ei 120635 

i8. ii)<pll5 ^TtWC^’^sra' (l^T^J ^ 1 C-^f^ I (?*I^ 6 

^k(.ei ^ C^ ‘'It^^ ^? 

icj-. "^if^ 's <p^s<ii<i f^<p Prc<i^ <ic^? "^rsBr^t^ c^ i 

'Q f^RtSiq <P^<ll^ f^ «n^rhf^ ^ ^rsBTti?^ < 

'S RRc5«i <p^c«l '3T5I?r I CWT 

6 ^5t^ '*1^^ ^R<i^'i ^5ic®i '^r®Bt^ 12 ^1?[ ^rt^ I^RciJ^] <^11?I IS<P 6 ^iTf -- 

lil^iwIiJl I 12 ^ i^l'^s 1 ^ ^jji^ i^l'SR (^1'^ 

C^ ^ ^fSBJ 9f|fctf%^5N5|^ ^ I tfi'sjif 

^c?j(.^ <p 15| <lR<ivsc»i ^ir^Tlt «jlc<i? [d^ ^ic^jc^ 

vq|^rj^|!^r| f£(^[^ 2t^ I^\as|>>il?i ^wf^(.«1«l] 





'h 


Wm\ (Inequality) 


'Q I 

^ ^*01?I C*tw - 


^ 'Q ^ ^I'bRRI^ 'SPrsToT ■^iNjf <Pi^C'o <11^ i 

► i>®i^RRv ^i?i®r ^pptoT'Q ^pit*jh <p<i(.'o i 
^ <ll'®«qRjl^<P ^Tsput? '0(»I»)V5| ■5T5[T«tPl <qi'Sic'® <11^ i 

^ i£l'^ 'Q ^ oei<pRRl‘y 'a(Ji»(\o|(.«q» (?r*lfk3I^ •^kk<u '5PIt*IliT <q»«i(.'!) I 


■5^!? ■^taPR^UT 200 ^ I ■><)I'»|R<I‘'0|W (?i^ ^ CT, i? 

'>i<pt.«i Iff I RRv x 

'oiNnl RptC® ^flR 0 < x < 200 I 'il<PR'olc«i ^iPrat CiRl (?I, (.<plcil R^lRr® ' 0 |^^Ic»ir 

t^lRRlvo -i^ I C’I1»IT^-’I%^ 'Q «RM CST’U’f'U ^oRc« ’IR^M'bIM 'o|>1iI'o|«l 

*(WT 2iw|6t«i I ^'oRtJ (.•spt'fl, ^•^<P WWl 'oik'Q '0|(,1<P wwi 

^’tPft^itlPTf '»iR<p ’iR^ifl R^ '^?t '*rt?i ^ R^tPr sl^ ’C^itei '0(^^lc*i5i Rjf^c'® 

^ ^?st^ <f>nQo I CPptT ^itCE^ OT, i^riRti ■#N^5 t ^ppp5t?r 

WCiil 

a> b 'Q (,<?<\^ (a — 6) {a — b) > 0 

a < b ^ C<P<1«1 (a — b) [a — b) < 0 

'a|'^^N©l5l <pc^<<p[i5 
’^) a < b ^ b > a 
^) a >b^ C^t<MWl c ^ 



Sclavs<7 


a + c > & + c a — c> b — c 
^) a >b^ C^C4iWl 

ac > be - > - TT^ c > 0 
c c 

a b 

ac < be '^1'^ - < - c < 0 
c c 

i. a; < 2 

a; + 2 < 4 2 (?IH <Pt<l] 

’*f) a: - 2 < 0 2 

^) 2a: < 4 2 ^ 

^) -3a: > -6 -3 ^ ^ '^] 

(?f, 

a>b'^ a> b WW a = b 

a <b '^1'^ a <b a = b 

a < b < c '^1?' a < b b < c a < c 

^1^‘t 3 > 1 W 3 > 1 

2 < 4 W 2 < 4 

2 < 3 < 4 W (?li;^ 2 < 3 3 < 4 

■^) (2£|% (?f ^51^ Wof 5 C5i:?r C#t 5 CSC?! 

'olw«l S»vo| 'oi-»i»<vs|5i ■sit’dicsi gRsM I 

’*1) cs# 1000 '^, i^r^iSR slt’^ 'oi»i»)'sk "sitwf 

si<p|*| I 

©. ^rsrf*fR 'Q ^'s|IIC^’*fRl C^r%3: 4a; + 4 > 16 

^PIWT: WSllt 'o||(,^, 4x + 4 > 16 
'^, 4a; + 4 — 4 > 16 — 4 4 RcJlI’t 

4a: > 12 

4a; 12 ^ 

^, — > — 4 ■^C^] 






WUtTT ^sPTsrsT 




X > 3 

X > 3 

ii)’sHl?T (?#, 5 = {x G i? : 2 : > 3} 

^rsrf*jH (.■’iiJflj Ret) 'oil^'o OTs||(.»(i ^(.®ii I 

-^^^-1-->• 

-10 12 3 4 

8. ■sTsrfifPT ^ CJfB CPf«tt^: x - 9 > 3x + 1 


’n»)l*il»i: OT 8 TIT X — 9 > 3x + 1 
X — 9 “1" 9 ^ 3x “I" 1 ”1" 9 
'^, X > 3x + 10 
■^, X — 3x > 3x + 10 — 3x 
% -2x > 10 

% 


— < — -2 ^ ^ "^5^ ^5pw5i^ ’ttc^ c^d:^ 


X < —5 

.*. a; < — 5 


4- 


4- 


H-^ 

-4 -3 


-h 


^>ivjvsi ^ m I ^5i%t 

I 

(t. a{x + 6) < c, [a 7^ 0] 

a ^HIW '^, a W 

a a 

rz; + 6<-^, a::<- — 6 
a a 

a '^«fiw *fit, '*~ > - 

a a 

^ , c . c , 

a: + b>-^, a;>-6 

^ a a 

.*. (i) X <- b a > 0 (ii) x > - b a <0^\ 

a a 





a c c^c<plc*il ^lc«i^i 'St^ ^spTSTStf^ ^fsT 

I a c ^PTsj^slI^ (.<plc«il ^l<pc<i i 

^5[^[%#^.i 

NOj;>i^\sl9j^ ’^fsjt^rt^ (pis OT^: 

y y - 3 < 5 ^ 3(a: - 2) < 6 

8 . z < ^z -\-3 (t, 8>2 — 2x 

, 2 ^ ^ ^ X X X 47 

5(3 - 2^) < 3(4 - 3i) Ir. 3 + 4 5 ^ ^ 

'^l^i(.<^J c^|^<l| "^TSPUT ^fSj|5ft^ f*tr^ I 'qo^ijvol 'Tfspt^i^ 

‘*1l51C<] I 

S'll^’SiH 'b. (.<?k*\\ ^ '^?I 5 x 6 x *1^^ 

C’l^ Ax 84 I C^5tM ^ C^ 40 I 

^C?IC^ 2f^ «1^1 ^C?JC^ I X 'SJpT ^PfS|vst^ 'Srf^UW 2f^M I 

^fslWT: C^ci^c^ C5jt^ 5x + 6x C^ 4a: + 84 *7^ 1 

snsfsjT:^, 5x + 6x < 4a: + 84 

5a: + 6a: — 4a: < 84 '^, 7 x < 84 
84 

3; < ^ a: < 12 

1%^, 4a: > 40 [£|T^ •TW 40] a: > 10 10 < a: 

.*. 10 < a: < 12 

Siil^^iH 5 ^5M W:^ X C^#l^ 8 (a: + 4) 1^ i 

C^ ^®1J 97 ^l^f ^c®i, C^f^®i R^c*ic^? 

'^PIWT: X fS 5a: ^5l<p1 lil^s a: + 4 1^ 8(a: + 4) 5l<p11 

5a: + 8(a: + 4) < 97 
5a: “h 8a: H- 32 ^ 97 
% 13 x < 65 


O. 3a: — 2 > 2x — 1 
3 : < ^ + 4 

o 







WOT 'b, WITO 




^ ^65 

^,x<- 

a; < 5 

.-. ■^tajfS 51 ^ C^ll^ l^(.»ics^ I 


■^st^: 140 C®f%® X C^fw R>i(.«ii 1Rc^vs|(.<p 1000 

CT# %5IST I R0s|>^l 50 §1^ X (?T|5^ ^ (?P^ I 

■swTlI^c^ 'oi'>i»i'sli) 'srNjcsT sW'f X '^i'?r •^'«l<u 'srt^i i 




^-(t ^4^ ^TspiJf^tC^ ^Pfsivot^ X I 

i. X C^ 3 ’MB! {x + 2) 1%.1^. C^ - ^ 

Zi 

C'il'»l«i '^1'^ ^ 'oi(®^|*« »f«f 29 I 

lil'^ C^lf®? i5 C^ 4a: '5'^ {x - 3) '^K ‘il'^ 3H 'Q ^ %5f 

40 c#f ^ I 


«. OTl^ 70 ^ C^ liC^ X C^ ^ I Rosp'oH^i 500 

<ir^^ (?# I Rdsf'ol 20 iBt^ X '«fW (?Tli57i^ ^ %5i^ i 

8. <£1^ «1lf® 4 ^ X <£1^ 5 ^ (a: + 120) 1%.R i ’llf®1^ 

1001^.R c^r ^ I 

(t. ^ c^appsr 40 C5T,R i w c«tc^ x (?fj^, 5 (?r,1^, £l^ 

RFlv 'oil«'!>l<p|« '^st’t'sf c^ (?rQTit I 

'jj. I ■srl^ cm 6 ^ i 

•^ilC'^lil '>is)lv '0|‘l^ 90 I f^'olil ^?PT ^PTSI^I?' St^ff I 

*1. C®fR 14 <is?51 R(.i)f^®11 17 PT iil^.if|:^.1>f. 

Rw I <l^»lh <lil'^ '8|'»t»('0liJ £i<p|“| <p«i I 

Ir. 'il'^'^llf^ tw CSfW^ Sjf% (.•>ic<PW> 300 l^i5|<i I C?Rt^ 15 1^.1^. ^It'Q^lii 

Slc^ller^?! ' 0 |» 1 >|vs|?| st^^l 

h. ijm c«ti;^ ’tcsf ^ 2900 RR i c®tS Rmwii -si^m 

900 1^.1^. I R»''g lil^pl C^tW Pl®1t^ <lhlil Slf^^oT R(.<P ^pBl?r 100 1%.1^. C4C®t 
^ ^ I CSll^ f^[wlTtF glWl'Sr^^ ^ 

ifl'^sfS '0|'»ti|'ffl|« 'STf^CW St^M I 






io. Stwm ^ 0^ ijm <?f^ 

'»i«l«v 'sit^T 'q-'iai'oli) sl^M'^i 


1^ l>cf|4R|5j^ c£1^5^ '^>\i\^\ 


y = mx + c (^ «IW^ aa; + by + c = 0) «ll<)»IW<) '>1^ 

>i5l4?it'-l<i (?NfM ^spsqssf ^^5^ (®(^ '8 atf^) I cpfc# (?r, li) 

WSf £i(.'oj<p (.er^lBiii^ '>m«iw’<f I ’^hl'Kplf^'o XF^PToCSf ax+by+c = 0 ■^^l^psc,®!?' 

(.*i(,<p|t*il R'^j'Si '>i51<p<iHfD(.<p <P(.<i ^PifK X 'Q y 

ifl'^ ^R<lt'5 '*1«I1^C5T R’^il '$8t 'S C^iltS ■q-^ilW iSra' "SlH I 'aiuR(.<P, 

wlwl R’*i^1 ^5l<P<l®l[5c<P Pl**^ <PW ^ 1 ^ R"*!?! 'Sj6f '8 (.<pinS<i ©t'lj ax + by + c 

iJH ^ C^|5 ^ I •»i»j'o®i'H' (.<pl(,*ll R**! P 'Q C4in> ^1?T ax+by+c 

illRlo x'Qy (^ ^$i(.ei 5ilPlli5n OT "SIH '^, 'olt^ P R'^t'o '5lf*rt5?r 'SJH ^®IT 

■ 5 ^ /(P) I P1^ ^/(P) = 0, P 

1^ (;®r#cs5^ ^ /(p) > 0 ^5f«w /(p) < 01 


«q|'^(,<i C5r#C5?r 1^ csT^f R^ ■^; ifi'^ 

R^ P 'SRJ /(P) > 0; R^ P lil^ /(P) < 01 ■^1^, 

CeTC«t^ '0|<)R<^5 R^ P ifl'^ TSfllJ /(p) = 0 1 

V. x + y — 3 = 0 RwmI ^R i 


'*lt?r: y = 3 - X 


X 

0 

3 

1 

y 

3 

0 

2 


(x, y) •»i»)' 0 (.®i <i'>f(,^(.i£i<i li’«i)G<P *1^5'' 











^S[ '©eili>c<P FsiHJ ^S!C*f I '*1^: 

i. C5''*tt?' (^) Bf^'o 

(^) BR?'© '^1'^ 

o. R'^'^’j^ 

(^) BI^'o 'Q (’^f) BR''o w?*tc^ ^?*t 

(^) Bf^ ( 3 , 3 ),( 4 ,l),( 6 ,-l)f^i lilt R'^l'lwuvs x + y -3 

^r«iwc 5 i 3 , 2,2 ^rtw^ I 

('»!) Bf^ ’iw(0,0),(1,1),(-1,-1) BtI 'iit x + y-s^ 

■sfl^ — 3 , — 1 , —5 ’*tf®ll'9i<p I 

Bc“B ax + by + c — 0 <^1^ ’tW B^ Rc?i (?NtOT ax + by+ c 

■srl^! B% <pw c^lB«i ^ ’IH (*5*iN<p <3 ’!|f’-ii'?i^) B*B <p<)l ^ i 


^ i>ei<i»RPi^ c»r#3r 

X + y — 3 > 0 X + y — 3 < 0 C^Bisi '51^*1 i 

'qji»)\s|'^t«tl C»r«lB3r '0|'«P1 <P<1(,'0 ■^’tCSf X + y - 3 = O 

csf'iiBifl 'oi^*i ^RI 

X + 2/- 3 = 0 CSl^^’fit 


X 

0 

3 

1 

y 

3 

0 

2 


W-io’sr 0!|f^ 










X + ?/ - 3 > 0 CT'#af '0|WPC1?I ^ ^SPTSTSRI (0,0) <1'^l(.®1 'oiNnl <11^ 

-3 > 0 ^ ^ I ■^5tC^, ^sPi^Tsm ^ x + y-3 = 0 (3^ (?r M1^*f 

51 til c.^ ■'11^*f I 



x + y - 3 < 0 ^SPPTSI^ C®r#ar *I«4>W<I TSf^lJ ^ «l>|i)^lil ^elR*<3[ (0,0) ’tt^UT 
^t?l —3 < 0 ^ 'a|Jii(\o|c<p Pi*< ^pcsi >IH ■'I'oj I <PlC'st^, (£1 ^t<i 

’ItCH C^T I 



^1^‘f io. 2x - 3j/ + 6 > 0 C51C6? ^ li^8 'Q f5f^ ^ i 


■^»lRh: 'o|l»ifll sf^ICSf 2x — 3y + 6 = 0 'o|'«Pi <pR i 

>l5l4<lMfl5 cstl?^ ■'I^QTfT 












2a:-3?/ + 6 = 0^, ?/ = — + 2 

O 

c.ei’ilf&isipx^s «p(.ii<pn5 


X 

0 

-3 

3 

y 

2 

0 

4 


’^hl'«p|Ri's '5^ «q»M(,'isr '^Tp' *0 (0,2), (—3,0), (3,4) 

^■*1^ <P(.'fl ^NI&(£1 'o(wp*i I 




^1 


(3, 









(0, 

2) 


^N^VNNivNN 



<d 

\\\ 

\\\ 


(-3 

J. _ 

2x - 3^ 

/ + 6 > 0 


/ / / 
/ / / 
/ / / 


yrf >1^ 


(0,0) C® 2x — 3z/ + 6 '^if^ "SIH 6, ^ *l*lN<P l OT 

ott^»f «](,<<(.^ R'^'a 2x — 3y + Q> 0 

2x — 3y + 6 > 0 ®PTSI®1^ 2x — 3i/ + 6 = 0 '^?1<P0C,H<1 ^r*lf53lR?t® 

R'^a lii'^ c«T«lfBwi5i (?i ’flcH ^oiR-*! «iaR<l® ■^Rssf R^ 

’tR®! 

^p*iBi£| ^’Ic'sia Bwia RI^'o ®r?*l5^ 'sit^ij ^p*iBi£| c^'stlR^ 

I 

ii. XY -2x < 5 C5r#ai I 


-2x < 5 (?r«lT "^rm I 


2x + 5 > 0 '^, 2x > —5 '^, X > —- 

Zi 


di’Slsf ^HI'S^IR's XY »1>I'0(.®1 X = — - ®R I ^vo*! 

li’iw lii®® ‘O' f^Rcfr Y 'oiwa ■»i»)l’wi!ih '®ca' c^NRar 

vqwpri I 





Sclavs<7 





tbh ^^5^ ^h|wp^ gfw ^sprsi^si^ ((?r#ar 

R*'j’j^c®il Rwdj ^) I c-’ic.iJ^i ^r*lf^ fscjj^ l&l^vo ^s'*i$^ (^i^ "sic*® 

ShK5)M y<2x ^sPPrsm (?Nf^ ^ I 

^PIWT: y<2x 'a|»1V|vslll5c4 y-2x<0 'o|l4lW C^^fvIT ?i1u i 

y — 2x — 0 y = 2x C^Bisi 'o|'s<P*l <pR i C?tC4 ’fl^, 


X 

0 

2 

-2 

y 

0 

4 

-4 


’^hl'wplfii'© "5^ <p|'»1(.'Sf5i -finvoii '^csf^*0 (0,0), (2,4), (—2, —4) 
"4^^ C»r*llM «p^ ■4?T "^Csit I 



(1,0) (?r«lf5ar l y-2x = 0-2xl =-2 < 

0 

✓» 

(.®i’<ll&ifi '8 ^ [®r*^K CT ^5r?c*f (i, o) R*^Ii> 'q<iP4^] 'n»<«iw ^ 














c^oiis> 


WUtTT ^sPTsrsT 


ra'stifs(?Nf 53 r I 


yJj.VS 


■^) 5 = {x e i? : re > 4} 'sf) 5 = (x G i? : x < 4} 

’t) 5 = {x G ii : X < 4} 5 = {x G ii : X > 4} 

'5,. X + y = —2 X '^1'^ (.<ph 'S5t*D y = 0 ^(.<»? 

2 0 n) 4 -2 

'S. 2xy + 2 / = 3 

(1,-1), (2,-1) '^r) (1,1), (-1,-3) 

’t) (1,1), (-2,1) ^) (-1,1), (2,-1) 

Rc*)l« '0 )'»i»)'!>|!i 5 C®t^^ 8 'S ^ 2tWt^ 

x< ^ + 3 
4 

■^) iS = {x G i? : X > 4} ’^t) 5 = {x G i? : X < 4} 

’f) 5 = {x G i? : X < 4} ^) 5 = {x G il: X > 4} 

' < -1-^^^^^-o-1-1-)• 

-2 -1 0 1 2 3 4 5 6 


-2 -1 0 1 2 3 4 5 6 


-2 -1 0 1 2 3 4 5 6 


-2 -1 0 1 2 3 4 5 6 


3x + 6 > 9 


(i) ’tW 3 ^ X + 2 > 3 

(ii) ^TS)T*<R = {x G i? : X > 1} 



^08 




{iii) C^; 


^-o-^^^^^ 

-5 -4 -3 -2 -1 0 

Rco^i c^hliJ 

^) i ^ iz i ^ iii ^) ii ^ iii ^) i, ii 'Q iii 


H. 15^1, 'Q Xj 2x 'Q 3a: 1^*1 'srC'i^ 

60 

(i) WUrtS^ ’tlf^tfw 21^ X + 2x + 3x < 60 
{ii) "^TPf < 10 ^^^1 
(ni) > 20 

Rco^i C<pl*il5 '^f^<p? 

i, zi ^) z, iii ^) zz, zzz ^) z, zz 'G zzz 


Ir. a, 6 ^ c R>*ll^ <ll'^^ I a > 6 c ^ 0 
(z) ac > be c > 0 

(zz) ac < be c < 0 

(zzz) - > - c > 0 
c c 

C<phli> 

^) i, ii '^) i, iii ^t) ii, iii ^) i, ii '8 iii 


(?ic5^ (?r#ai W: 

^) X — y > —10 '*!) 2x — y < 6 

«t) 3x - y > 0 ^) 3x - 2y < 12 

®) y < —2 "5) X > 4 

■^y>x + 2 W)y<x + 2 

'^) y > 2x lits) X + 3y < 0 


io. T^i^srhh t^srPT C«tt^ ^fwir"^ 2900 ^.1^. i ■^«TtW*f 

Riiiw?! 9lf%m 500 i w® ‘iiii'StHM %rH c«R:^ 

1^f®tr^ *ihln ’tc^t s|R)^cei 601%.1^./’'i^l '^1^ ^P5!^ I 

'^) S'nl'^C'<P51 ^TSPClf^ '3T5Rr t ’'1^1 ■»i»)'Jd|I1>c<P '0)Ji»)'sli) ^*118 I 


’sf) “llR'55fhl«i 1^»1ttl^ R»<h ■‘iw R<iI«D»i ^ 

£tc?rt'SF%r ^Tsra io^ c^ ^sprspst cstc^ c'Khs i ^ 



>i»iii(,4 X *1C5 wurt^ "siTwr £W*t ^ (;5r#c?i^ 

^iT^tc*u <P5i I 

3 tl®! CStC^ '^.TT 5 Rtill’t 5 

I «it^ ^?'«l]t c«n:^ ^'<51? 3t%?rpf 9 i 

■^) ^Tspwf^wlc^ '0|'>1»)'0lil OT%31 

■^) 515, ^ 15 <iiT ^Pif^ ^’W c^ 

'»1'@I<U i|M «)'»ia|'s|^) 2t^H ‘P'Sl I 

i£l gft’^5 '8|i>i>|'0| C®r#3I ^ I 

■^i^rsT, 100 I '*11^01?' <p«it»(«l 

c^ c#f I f%i# •<P«1C»I<) cstw C#t ^ 

’#51^ C«tC^ C^ I ^ <^ef i5|«jj|^ 'o|^(.«l W? 

io. ''j^?'«|jl?r ®t'f*p®r 720 c^ ■^c® ®ltc?f? 

i8. ^Pif^ Qi^ter< c^ytM c^stm ■>ra%r®?|y %3r Qi'gsrw ^ >ivR<5li 
Ql'SjO'st I sWsf fi'Sjt'et^l ‘il’^ C^ W ^55® Sf^PT 

TfSltl^ liil'jjcsto i£|'^ C^«f W C^ "^P© 

id. iXl^pfS 'oil«|vs|«p|<i xiw <^1^ fsi^t?' (,'!q>(ii<pc®i?i 71^ (.SR®! <i''ilo'il ^iru I ’'IWO 
16 R5i<i I '®l? 'Q sw w ■^r© 

i'Jj. 'il'SR C^tOTt Ql'g'Sf '0||(.^ ^ TTt^ (.<pl(.*ll C?IC^ '©(Iwp'o '5»'ol5, 1 OT.i^. lilT 
Rp^ C^igrpsp 100 ^ (Pr.R? 

i^l. '6 etipst '51^ I vslci?! C^ •»1»lh ^1^151 I 

■"jt®! (.<!(,'© ®i(.'©'8r ©nW ^5(,®il '©||<| <il*?1 (.'^'alCi®il I R**^ ^W ^PRf 

rT5(.®iI ^ '^T# ^W ’TO (.'il'a|(.®ll I CTU5 Ry ^5tTO TOH ’TO «TMC^ 





(Infinite Series) 

03% M%o <3 Ti^r *IM ^ppfi:^ %1W ^ 1 'Q 

Sivsj**p 51(.?)0S^ I C*lH <PW 

*iM ^ I <£\ '5r*otc?r *M %?r ®ilwlHl ^ i 

lii^ ^*iit?r c*tw f*w%T - 


► I 

► '0|'^»( *(M foRf'o <p<it'o I 

► «i%T «ii^ ■*f® ■^iNif <pi^c'® I 

► ’icHl'Sii *it?il?r <p<ic's I 

► 'jsit^ Tt»t% wm W?c*f f'lm 

’tt^i 

%5 Sl(.'sj«P ■*q|'!J|R«P '5T?’*lJt n ^ro*t n <3?' n^ 'spprfw i 

-q|«|R<p c?!^ N = {1,2,3,4,...} C«tC^ 'Slfwr ■'5t^ '’T?'*01?' C^ 

{1,4,9,16,...} ’llQTIt ^ I ■^I'srlc.'il i <P's<p’1^ 

i£i^ %«m (3viH'»iw >ii®fiwi ^ (?i sn;^ ^ ^ 'q ?if% 

■311^ ^'a|(.<i ■'$1WW •^I'stk'il «llPl*J[(.®iM (.•»iu(.<p '01^3’(Sequence) 

■^■^1 

1 2 3 4 ••• n 

1 4 9 16 • • ■ 

‘3^ f{n) = ■n? C5T«IT I iflt ^ 

n^ I «t<MWl ’iW'^lJf ^si%r I ’tlTi^ ^t^ll?ll C5r«im ’f^ ’5]^ 

{n^},n = 1,2,3,4,... % {n2};t“i {«^}' 

£t«l^ <1iT, %% ■#31^ ^5^ <1ii, ^ I 

1,4,9,16,... 'Sl^sT'tW^ sm ’I'T = 1, ^ = 4 , 1^ 'STk^ ^1^ 

^%'t WTTf^: 









1111 1 
2 ’ 2^ ’ 2^ ’ 2^ ’ ’ 2^^ ’ 

’*r) 3,l,-l,-3,...,(5-2n),... 
1 ? 3 4 

^ ’3’5’7’’'’2n-l’"' 

1111 1 
2’5’l0’l7’”'’^^^’"' 


■^IW: 

(s) i _2 3 4 1 3 5 7 

2’ 3’4’ 5’' ’ 2’4’6’8’ '' 

('S) 1,Av^,2,... 

(i) 1+ (-!)” W l-(-l)" ('S) l+(-2j 


(8) ^ 




In 


n 


W cos(^=) 


n) c^smr st^ojc^ i£i^ w 'oi^si>tvj< ’iw 1%i?r ’®i^ (M \ 


m 

C^stCJTf (?IW ^ ^ ‘M (series) “^HT '*I 1 ?i i 

CWT, 1 + 4 + 9 +16+ ... 'iR# I ^511^ - + - + - + — + ... 'i«IIW<>II5 I 
_ 2 4 8 16 

lilt ’ti:^ I (fl KM^ ^ 'M I 

«c,4iwi *fi^ ^ w ^pptc^ w 'st I cw 

*1>)|*'SH WWI ^W51 '0|''Sil ^ '^>)i*1 '5^ I 

*f 1 ?It^ R's-a ^po'a Piwl« i■^) 

*I1?IT (Finite series) '*i) 'o(«i’® *(t?lT (Infinite series) i 

G£tf^ ^C'o «ilc®ili>*il I «i^>) *1M 'I'Hw «il(.®ili>'il <Pfll "55^ I 

*l1?lT (infinite Series) 

U\, U 2 , U 3 , .. . , Un, ■ . . U 1 +U 2 +U 3 + . . . + Un + • ■ ■ 

*(M <l®ll I *!|l5llf5<l n ^5^1 ’pf Un I 

*|1^ ^>|RJ (Partial Sum of Infinite Series) 

Ui + U 2 + W 3 + . . . + + . . . ' 0 |* 1''0 

■^^-ib-, Sob'S?! »ipp5, OT-io’sr 0 )R 







Sce'sn 


iabr 


Si = ui 

^?l ■>1»lR> ^2 = Wl + U2 

OH HSrf^ ^3 = 'Ul + U 2 + U 3 

.'. n ^ Sn=Ui + U2 + U3 + .. .+Un 

wft^, t^lc.'il I 

wnK<lH i. SfW 'o|'^»l *J1HT I 

H^) 1 + 2 + 3 + 4 + ... ^) 1-1 + 1-1 + ... 


^) liR#Hsim *m *^ih#h stsm ’tpf a = 1 'iR ?d = i\ 

HlHtH fimnHS.'SU^ ‘‘WiH = | {2“ + (n-l)<i) = |{2-l + (n-l).l) 

^S„ = |{2 + n-l} = ^(=f« 


n Rf«si HR h1hC?I ’H^, 
10 X 11 


’10 


= 55 


1000 X 1001 


’1000 


= 500500 


^ 100000 X 100001 

Siooooo =-^-= 5000050000 

n lilHHR WH^"^H, 5„ <ilHHR WH® i 

SRS ^I^Ih *}R115h (.<pI(.*hI hhI^ H1^ I 

'*() 1 - 1 + 1 - 1 + ... ^51% ijRtlSH 


iH HHf^ Si = I 'SH ^5lT?f^ ^3 = 1 - 1 + 1 = 1 

^?Pt^ 52 = 1 - 1 = 0 8<^5iT?Pt^HHf^54 = l-l+l-l = 0 


^*tR?R CHC^ OTHf HR CH, n Rc'istl® H?Hn' '^CH n 'S|kPl<^ HHI^ 5„ = 1 
•HH? n 0Sft\5 ■H?’*lJt "55^ n ^ HHI^ 5„ = 0 i 

'o|^G«l OT*rf Ht^ CH, StW *JtHlf^ fspwi, (iRH C'<pIg*iI RPrS H?'^ ’^t'QHf HR Hf Ht^ 
HRlf^ HHI^ HHt HR 1 


'ai'^>i ^G‘il'Q5i *rtHR HHt^ (Sum of Infinite Geometric Series) 


a + ar + ar^ + ar^ + ... tCR^ *lRlf^ gf«R ’R a iflH? HT»IR^ r 1 









n ^ ^ = ar^-\ (J^^ n e N \ 
r ^ 1 n ^ ^5it?[f^ '^^RJ 

S'n = a + ar + ar^ + ar^ + ... + ar'^~^ 

j^n _ ^ jl^ _ j,n 

Sn = CL' -;- r > 1 Sn = CL - - - » T < 1 

r — 1 1 — r 

®1^ 




|r| < 1 ^C«1, —1 < r < 1 ^C«1, n <P^C«1 (n —)- oo ^C«l) jr’^j 

'5(1^ ^I1?I n 'SiH |r*^| 'srpT 0 ^ i 

|r”'| £|1^#?[ '5 Hf[ (Limiting Value) 0 i 


wr S„ £1P% "SIH 5^ = ^ ^ 

1 — r 1 — r 

WC2F, Soo = —— 

1 — r 


ar’^ 

1 — r 


a 

1 — r 


^) |r| > 1 ^(.«1, r* > 1 ^sn^RT r < — 1 ^C®1, n 'SjR |r’”| t£|'^ '^[H 

n C^ ^ <PW jr’^l 'SfR ^ <p^l \ i^l'SR c<pH 

5 ^TiT ^ ^ £rp#?r 'srR ^ ^ I 


c^ic*il *11^ I 


^) r = —1 5„ Stl^'^hr'sjt^T ^ir^TTf'^^i C<P»l»ll, n = 1 

n Rc'srlvto ^c«i (—1)^ = —11 a—a+a—a+a—a+... i 

'^^^ilv, *rRliS^ wl(.»il -^^RS I 

'^) r = 1 5^1SfP^trr'srR ^thSTlT^rR"^ i c<p*i»ll *^R0 ^c<l a+a+a+a+... 

(n I ^51^ 5„ = na n <ilf^(.ij '^RT i 

’^'^^ils, '^^RJ I 


|r| < 1 —1 < r < 1 ^C«1, a + ar + ar^ + ... *lRl1^ ^^Ri 

S' = —-— I r '0|*1J ^10*1^ ©r«ij ^^R5 ^l<pw R i 

1 — r 


'Sp©^; '0|'^^ «1RR '^^RJ(.<P (^ Soo £R5t»f i£|^ 

vai^^v!)<p ^^R3 <]«il I (2 + ar + ar^ + ar^ + ... voj^^\©<p '?i^R3, 

Soo = T^, |r| < 11 

1 - r 




aco'sn *lPl^ 


i8o 


'^) Rtoti 2l(.'oj<p (.•*pwi iil<plu ' 0 |'?|»( £f^ ’N' a r 

(WTIT ^5ItC^ I <i|'^ lil?' 'Ol'^nvjxp JlJlR '51^ ■^; 

(i) a = 4,r = - (^ a = 2,r = -- (o) a = -,r = 3 

(8) a = 5,r = ^ i<t) a = l,r = -^ i<!s) a = 81,r = -^ 

’^f) C'o|^5ll 2ic^jC<P I 


Rcoil '5|^tsr \0|^^v©<p '>1^R5 (^Pt ^lc<p) I 


,1111 

■<i) 1 + 0.1+ 0.01 +0.001+ ... 

1 




1 

+ 4 + 


^Plt*(H: 

^) >il^, sfraif^ sf«l^ ’iPf, a = - ^’tl^ r = 4x- = -<l 

o o 1 o 


.•. *rl^lfS?' 'ai'^ajxo^ •'1»|R>, S„ 


1 3 1 


1-r 1-i 3 2 2 


M) ifl'*tn?r, I2f«il>r ’tir a = 1 if|-^ -JlTstm r- = ^ ^ < l 

Soo = —^ = ^-r = ^ = 1^ 

1-r 1-:^ 9 9 


^) ^ a = l^'^i ^Km Wl^ r = ^ = — < 1 

1 V 2 


.-. ^51^, Soo = —^ = —1-r = = 3. 

1-r 1-i v^-1 


414 (®I1^) 


\s. iHw ^'*8131^^ W: 

^) 0.5 '«r) 0.i2 5t) 1.23i 






'stoRt *1. '5i%r ‘M 


■SPIWT: 


0.5 = 0.555... = 0.5 + 0.05 + 0.005 + ... 

(£1^ ^1% ’t'i a = 0.5 r = — 

0.5 


• a 0.5 0.5 5 

■’■ ■ ^ 1-r ^ 1 - (0.1) ^0^9 


’*1) 0.i2 = 0.12121212... = 0.12 + 0.0012 + 0.000012 + ... 

<£ 1 ^ :>TT a = 0.12 liR? ^*(1^ r = 


= 0.01 


.-. 0.i2 = 


■■ ■ “ 1 - r ~ 1 - (0.01) “ ~ ^ 

’I) 1.23i = 1.231231231... = 1 + (0.231 + 0.000231 + 0.000000231 + ...) 

Rj'OW'SI ^ I 

'TOpR'pW'iraBi’I’Wo = 0.231i!m’I|s(B«’^ylrer= =0.001 

■ „, . a , 0.231 , 231 410 

,.1.231 = 1 + —= 1+ 1 (0001)=! + ^=^ 

X = 1 ^C«1, I 

x = - ^ 10 ^ I 

'*^5 'sikol’t 'oi'^»)'o<p Jia)R5 sli^(.<i lii'^ 

I 

WUT - - -h 7 - - -r;r + 7 - - -— + . . . <5^ I 

2a: +1 (2a; + 1)2 (2a: + 1)3 * 

a:^l^’*^^2Tl^+(2.lVl)2 + (2.lVl)3 + --- 
_ 1 1 1 


^*(1^ r = -^ 


- 3?. _ 1 
1 3 

3 



3 ^ 1 1 1 

X — — ^C®1, ^i^ll|l5 — -o-h 7-o-^ “I” 7-Q-rr ~\~ • 

2 2-1 + 1 (2-| + l)2 (2-| + l)3 

_ 1 1 1 


SlOVSf? 


Sfsm 1^, a = -; ^si1^'=t^’1^5, r = ^ = \<l 

4 -L 4 


.-. ’fsp^r -slPf = ar®-^ = - • f- 

4 V4 


sm Ti»f ’tITiW ^ 

1 — r 


[n = 10] 


4 (‘ 4i«) _ 1 ., 4 / 

3 


n) sm ’fi, a = -r-^, r = I = -r-^—r 

2ar + 1 ■•■ 2x +1 


2x + 1 

-^— > 0 -^— < 0 • • • (1) 

2x + 1 2x + 1 


^ 0 , -> 0 - 

2x -\-l 2x + 1 2x -\- 


2:r + l 


< 1 ^ • • • ( 2 ) 


(1) <£(^ > 0 2x + 1 > 0 [^ll'Q^ 

2x “h 1 

^5StiT (2) til C^iSt ’ll^-< 1 

^ ^ 2x + l 

i£Rt^ ’lt'*p *i*il'9)<p '5T?'!|Jf 2x + 1 Rw <P51G«1 '0|'>i»i'sl5; I&^ 

1 < 2x + 1, '^, 1 — 1 < 2x, 0 < 2x, '^, 2a: > 0 x > 0 

(1) 'il'? '*1^ 2^+1 ^ 2x + 1 < 0 [’J^fll'Qti 

lil^] (2) ^ OT5T ^ -< 1 

^ ^ 2x + 1 


^oiS. 





^ii%r ‘fW 


^8v5 


'^'*1N<P ^'*l]t 2x + 1 1^C?r tpt ^PT^I^sl^ 

'5r<K -1 > 2x + 1, ■^, -1 - 1 > 2x, -2 > 2x, -1 > X, ■^, 

X < —1 

.■. Bffil X < —l a: > 0 

1 

*5hin><l 'o|^»(vo«p ^JTSif^ Soo = —^ = —2xJ:l— 

1 ^ 1 _ ^ 

22:+ 1 

^ 'Q -5^ (2x + 1) ^ t[®f S'oo = ;;- \ -7 = ^ 

2a: + 1 — 1 2a; 




i. 

o. 

8 . 


e. 


'h. 


1,3,5,7,... ^515335^ 12 

^) 12 ’^t) 13 ’f) 23 25 


C<pk*il n ^ ^ = —, -r 

1 1 nn+l 

o o 


^) 0 1 


(- 1 ) 


(<i-g ^ t<pliB? 

— ^) — 
12 20 


20 ^ (.<phB? 

’f) -1 ^) 2 


c<plc*il n ^5^ ^ Un = — < 10 ^ ^c«i n 

{i) n < 10^ {a) n < 10^ {iii) n > 10'^ 


C^sl^ 

Hi ^) z, Hi ^) Hj Hi ^) z, zz. Hi 

(.<pIg*iI 1^1 <pB '®i^ig>G»)<i n ^5^ ^ = 1 — (—I)” ^g®i, ‘^'?r 

(i) lO^’t^O 
(n) 15^’tW2 
(in) St^fsf 12 •>1>lR5 12 

C^5ls# 

z, a ^) z, Hi ^) zz, zzz ^) z, zz, Hi 

('b-br) ■frt^ I 4 +- + - + ... 

o y 

10 ^ ’tW C^t 5 #? 



^88 




’ 310 


4 

¥ 


— 
' oil 


4 


’t) 

’t) 


12 

Y 


n{n + 1) 


,n e N 


1 - (- 1 ) 3 " 


— 
' olD 


4 

312 




S. *11^11^ ill 5 ’fIM W? 

,) 

27 81 

br. «|^>|\!)<p ■5i?lf& 

^) 0 '9f) 5 

fe. 2t^ 10 ’1*T, 15 ’t'f 'il'^ r ’IW 1^*1% ■^: 

^) 2,4,6,8,10,12,... 

1 1 ^ 2 ^ 

2 ’ ’ 2 ’ ’ 2 ’ 

St) «l^l^i|ll5<) TJ = 

^) 0 , 1 , 0 , 1 , 0 , 1 ,... 

®) 5 ^ ^ A 1 

^ ’3’9’27’81’'“ 

■ 5 ) = 

Zi 

^o, i£ 1 <pI^ ^5TW^5J^ n ^ lAn = — 

n 

^) U 71 < 10 “^ ^cci, n ' 5 IH ^(,< 1 ? 

Wn > 10“^ ^C«1, n 

^) Un i^i"^ sti^^trr {n ^rl?r? 

^5[%r (V 0 |^i]\ 0 <p) TfSlf^ Tjf^ vo^ ^ 

4 1 1 1 

'+ 2 + 4 + 8 +- 


Y 




A A 
Y + ^ 


_8 

54 


+ .. 


’sr) 1 + 2 + 4 + 8 + I 6 + ... 

^+(“i)+^+(“Y)+--- 

i^. ™ CTT^*p®i '^: 

^) 7 + 77 + 777 + ... 





‘jRff 


3.0403 


'4) 5 + 55 + 555 + ... 

io. ■*r® — I —i- ^—L.^ +, _ \5i%r sft?iif^ 

x + l (x + 1)2 (a; + 1)3 

(«).^a)\o<p) ?||«p(,*q C51^ ^ I 

i8. «?IT?C*f 2|+M '^: 

^) 0.27 2.305 ’f) 0.0i23 ^) 3.0403 

id. a + ab + ati^ + ... *!fW i 

’4) a = 1 b = — 9j.% *il<ilfl5<i ' 0 |'^>)'s^ ^><R3 'oc'q i 

n) a 3, ah 33 ab‘^ 333 «1M ^TIT ^ 

^1^ sWsf n I 

i'b. Fs«ilL5 ^Pi<qs 24- 1^1'^ 64 i 

5 

'^) S>^^c<p<i ^lc«ilc<p I 

'Sf) £N^’iw <8 

^) ^*jl?K 'oi+*ii^ — ^(.»i *ji?rtf5^ 'oi'^»j's<p ^rsrf^ '<p<] I 

5 

iH. i>kn> f+tsilR5l<i <115^1*1*5 ^c‘*i»ci£i<i '51?' c^5f®tt?r 'Sfk^ I 

£|f^ vblci'S] C5H 

I C5N ^liC^ ^S|M^ '5ksi I 

^) «?llwr ^ sk^sji:^ w 

‘2^'95, ^ <p?i(.<i? 

^) ^ ’l^ 1W ^ k lil'6 |R)^v| 7^ 

'okt®! £twt^ ^ihs I 

5t) O'spiilfij ^ ■*lf^ fi'S'st '0|^(,®1 £ft5t’J[(.®ll<l ^ I 


^w>vs<i 5tf^, i6^-io'sr 0 ^ 



^*ol?r V 


(Trigonometry) 


fiii(.<p|'‘II^Fo ’'NfS <p<i(.®i ’tt'Qut 'RR)' I Ri(.<pl®f R'lIS 

'^[^fRr I ^^wRrc'o RwMRRc^p 'Trigonometry' C^fsIT i lill^ 
I^CSlWtQ ’^^8Trf ^ 'Trigon' 'Metry' l 'Trigon' tst^ ^ C^«f ^ 
lif?? 'Metry' W i iSn^HRR) <i«i(.'s R)»ilu '^pfRl i 

sltiilstw ISjvgcet^i 'Q t£i^ i£iw^ ^ 

R*i(,ii«i ®ilt«ilHl cstc^ Qiwi|'-|RR>< ^ I (?rsR, ^l?il?r 

^^5^, ^i% f^, c^«fl^ra c^appsr Wk 

tsiC^sH^f^ ^srf^SftflJT 'Q 'SvifstTi I 13 "^t^, ’1R(.'05) R'salwi^ '“fNiTi 

1aic^®tRf^ <u*^Rh '^c?iC 51 ^ RwHRRh 'oiI(.«iIi>»iI #tc®^ 'sriR 
R^ QlC4N(iiFo<l 'OIIWibHl -“im R^l 

liilwHRR (Plane Trigonometry) 'oi»«R (3 ic,<pHRR (Spherical 

Trigonometry) 1 'ail(.«ili>*il 'SJCSU •^»il*q'*i «ll«pw i 

>il C*tC^ l*WfRT - 


► ^^5^ ’It^ I 

► (.5iRiil*i ’iRsfT’t '3 Rfsf ’iRsftt’t^ ’1 I<iHR<p ^ppRs R*R <p«ic,'o I 


► '5t?f& fi£i(.<pHRR)<p RwH I 

► 27r (.<pltH<i RwURRxp R^R <p<ic.'o I 

► -6 Rc^hRRxp ^< 11^ R*# <plie's I 


► n < 4 <*<pld?i RwURRxp R'R's steiff ^^ws 


► Re-q»MRR«p <p<ie's 1 


isui|viR)<^» c<m « cW 


'SfiiRRxf c^ Qn^hiRRxi c^5ti:st?r 'siiwiMK xy 

■>|!'K,<f>lt'-l C^ XOX' ^ YOY' 1 RiM Rm 





^«ci?nr, RiwKiPiI^i) 


i8‘l 

o (?r ^®iw^ stuoj^sf^ ^arsT^^ 

i£|'^ &'S('^’t (Quadrant) i OX C^ C«tC^ ^if^ <ili>l< ^‘'ifl^ «Hwr 

>|4IWli®t^ {ZXOY >I»IWM) 'S|'!>J’to?H4 SW^ b^jj'ohl (First quadrant) <^1^ 
’sp:^ UYOX'), ux'OY') ‘fR^^(zxor') >ivictim 

va|\!}j-\S<l»|sj«^(.<p ^«i|1^csr '8 "5^ ^ ■??[ (Pitot) fM) I 



^ttic^ *)t«i *raT "5^ I fiat<pHPiI^t^ >£i^t^ '^Ttc’tw lii^plo '^'•flti*il*i tiRliti 

'SR’^ltc^r c^'f Rwb-Hl ^ i "sn^f OA ^ <£i^ i^ilS 

*J[^t'o OX tlRUtr t<iPit^ ^[iRr '®1?r (anticlockwise) 

'*3^1 OA ■#ir sfstw OAi zxoAi sm 

■5^?^ ^ ^ ’tiR’sm ox ifiR^ « 1 i^'olt<l OY ^5rn?i zxoy c^tc*R 

90° Rl '^1'^ ^»)C<pH I OA t)f*l|(o ifll^ f^RS ^5il^ RRR OA 2 'oiR'vllw 

^srlCT ^®RR ZXOA 2 <R5t®tf5 I ifl<q>'^'8lw ^ RRR OA Rf% OX iflR 1^ lRRft« 

OX' WRICR RtRs, ^sRiT RsH ZXOX' ifR# >l<®lt<PH RT ^ RRRsR i OA 
■#lf TpsR ^ ^IWR «l<)Hlt»l ^srtRT ^51^ OX lilR RlRf RPl'o RR ^oRR CRI^ 

^RR (R5WR R^RR ^ RRSR^R Rt m RRWM RR 1 

SrJlfRpst^ (RRCRR ^ItRlbHl ^ RRRRRR R^ '^Ifw RlRT RR iRR? -R^R 'SfJlPlPsx^ 'Q 
%^t«lfRlW (RiWR RCRJ C^I^Rt Rt«#J R1^ I rIr RCR RRT RR CR, OA Rp^ 
R^®%R iRRRIR RRIR RR ^5|1R^ ^ (RH R?R OAi '^R’RICR CRR, ^sRr ^'S,RR XOAi 
(RsliRR RfRRTR RR RRRRR ^RRR ^pSRi ifIRR RRR faRRRRfRf^ '5IRQ ^pSR 

(RRR ^RR RC® RtCR I 1%^ ^TSToeT eolpipot'o RR Jl»lt<pltRR C5CR (Rf% RRRT RRt RR RT 1 
OA Rp^ ^ WRR ZXOX (JRTRIRJ SrJlPlPst^ (JRtR RCR R®ll RRT RR RT, 
toT«lPlPst^ ZXOX C^rmRlRRTR^ PRRi 



Sclavs<7 


i8V 

^iwiHiii ^sam OA fkar) ^if^ ^^# 1 ^ 1^*1%© 

OA SHIW (?w %i1C^ RwmI 

(.<p|c»il 5iPlic,<p <>li5lil (anticlockwise) {.<pHc<p *i*iN^ 

(positive) CTW ‘Si'^v C<)‘IWI 5|I*1 |C<p '^iI^ <bTl5l?l (clockwise) ’a[5ilc«i ^■'1^ 

(.^pHc^ (negative) ^ i 

'oii(.®ilMl CStW "^IlTr *)iN<p 90° 

b'J'sit^l 911^ I 'srNI^ 360° '8 450° W ^HwTQ C^sl^lfS b'$'»lt*lt «I1^ I 
C^IM «RtW "SIH 180° « 270° >^1^ W 9|t^ C^e|t& OTT 90° C«ti:^ 180° 

«t1wr ^TT b^g'oHH 270° 'Q 360° 'iI^'5lC*(J ^TlWi 8<'b^§^ 9ltC^ i ^si^’tStR 
i£|^ 9|fctlW -90° C«tC^ 0° <£(ii "sii:*® 9l1^ 8< b'g'oltH, -180 C9tC^ -90° 

<£(^ W Oir b^vsHH, -270° -180° ^ "SIW i.ir 'S -360° C9tC<P -270° 

i^T b's«l(,^t 911^1 180° 'Q 360° Wt<i|Wl 9|PtW XOX' C^ 

>i|^ 90° '8 270° WWIWI RcSrl'b YOY' C^ fbCS) 

W9tK I Z AOAi b^g^lCH, ZAOA 2 ^:Tr ZAO A 3 'STT bv^vsICH 'fll^ 

ZAOA 4 89f W9|1iT ^ I 

i. ^) 430° '8 9f) 545° W9I15T b^'olt^'t I 

■^) 430° = 360° + 70° = 4 X 90° + 70° l 430° C^®f 4 

5 ■^»)c.-q>K I •^'s«ik 430 ° C^‘t 15 ■^ 5 ? 11 ?" 'Sfin (.<pI(.iI 

<iPiiG<p 4 ^[^ 1 <r ’t?r'*il <'8 70 ° ’g^'^G'© ^.g^jg^ (I^cb^^tcsraf^) 1 

430 ° C^KllS ©vg'olG’f ^R’ 9 tH 1 




9t) 545° = 540° + 5° = 6x90° + 5° I 545° C^*# *HlW 6 

R>''g 7 •»1*)G*pl®f ^■'1^ •9J4I'0<1 I 545° G'^wrs ‘?51G'© ’'(1^51 f^5l'© PiG<P 

g<pIg*iI <i1“1ig^ 6 •^^g<pIgH<i gogh 5° ’j^G^i Wifw 'si<1'^Ig*i ^ 

'S||<1'8 ^ •^»)G<pIgHi^ GOGil 5° C<ip| ’g^5IG'© ^GilG^ (^’tc^ «Ig* 1?1 f^) I ^©1^ 545° C<)>Hll5 
'g'olil ©'g'slG^t "^SC^ I 







'STOirv. 


^8^ 


330 °, 535 °, 777 ° 'Q 1045 ° W« 4 | 5 T ^ ^ 

C«T^I 

^) - 520 °'Q'*!) - 750 ° (?^sT^ ^^ 8 ^ ^sili:^ 1 ^«# ^ I 




^) -520° = -450° - 70° = -5 X 90° - 70° l -520° -520° 

^^5^ C^51M ’«rfW 1w 

'SUM (£RS 90° '3^ 70° b^'oicH ^5I1^ 

fM) I -540° C4St®l15 O'g'slt’t I 

^) -750° = -720° - 30° = -8 X 90° - 30° i -750° 

Rc<v '2^<ll5l (8 '^»)C<pl®t) ^ >iR5^ Ptt*^ 'o||4'Q 30° ’Jilt's 

vskl-fl f^) I ■>3[®'fll< -750° C^t®lt5^ Fg<f i>'S'»lt'»t i 


■^: - 100 °, - 365 °, - 720 ° 'Q 1320 ° C^®!^ (R^R «Iti: 5 , 

I 


C^H iil<p<p 


(RitCTt C^tC'R 1%®fel Rf*rR®t^ 21^ ’R# RR^ '^: 

Rs) ’Nf^ (Sexagesimal System) 'S 

’*i) *Nl% (Circular System) 

->i»IC.<M®lt 4 » (Rn«f *Rt R?I I 

ii|R» ^>)wl'-lc<p RSfR 90 £lt^ '»h1c<p (1° = one degree) *Rt 

RRi 

f^fstW RRR 60 RR5 (1' = one minute) RRuo*? 

RRR 60 R5CR 2|f^ 'ol'»1(.<p iSRs (.R(.<P'® (1"= one second) *RT R?f i 










60" (C51C^) = 1' (f^) 

60'd^) = 1° (f^) 

90° (f^)= 1 

^'§1^1 sfhl^i 'StM I 



fkar PQR c^ o, op = r m pq i pq m 

C^ O C® ZPOQ I % t<f^>ilH i ZPOQ 'Si^ 

wf^>ilH I 


^'Il?i *Ni%: ^'11?i ifl'^ (radian) CT^tef ’il^ailc’t^T *i?T i 

>I‘H(.-<P 'SiW 8lcfil'sr«i I 

filRiwI i. (,<)t<p|(.»il ^(.'Qti 'S 'oi^''it® ■>i»<h I 


sfsiM: "SIW sfii^ 'a'ooiiii C^ O i ^'qIu<i P 'Q 

R <il'^ ‘fiSt'o<i ■'iflf^ p 8 ■^Jt3=|T^ r (R(.&«l ffesi) I iXl'«|5T ^'8(i>(.<p n 

(n > 1) «W 1^1^ I C^C®?r ^1W (?rM <P'S)C«1 n 

^fSTt^T \si^ I ^\5?r '*1^^ I wr 

n 3T?'«ti^ <ils,RR'u ■^^5^ 'qtoRiT^ (^JS^ ABCD... 'Q *f<a'o<l 

abed ...). 









AOAB AOab ZAOB ‘^1^ 

ZaOb [^sim C^®l] ^ ^ ^ 


5T?®r?(' (,<pH’J[(,«iI ^tsih I 



AB OA OB R 

f 


ab Oa Ob r 

o- 

l'^b\ 


^'^Jf 

BC R CD R^ „f. 
be r cd r 




AB _BC CD _ _R 
'' ab be cd r 

A.B + BC -\- CD “h... R -\- Ft -\- B , tiR R 2iR . . 
ab-\-be-\- cd-\-... r + r + r + ... nr r 2r 

n ^ ^ (n ->■ oo) ^51^ AB, BC, CD,... 'SIW^ If® 

^c,'a<i '5f^ I 

•>l'®<ik iflo^wi, AB + BC + CD H-PS P i^l'^ 


ab + bc + cd + • ■ • ps 'J<!J'o<i ^(.'g$i p 

:. (1) W ’tl^, 

F _ ^ 
p 2r 

2R 2r 

.*. C<|{.<Pl(.'ll ^ 


£|I^\8s| i 'Q 


'sp©^: C^C^IWl 'Q Wm ^3^ 'Q ^ I ^ ^ 

fst^ ^ TT (^) ^ £l^ Wr ^ I TT £t^ 

(£l1^ ^5#sr (tt = 3.1415926535897932...). 

'Sl^: TO ^ TT wm TO TT = 3.1416 TOTO TOf ^ i 

^Klc<ij TT 'TO ■pp'lfw ^^11^ I TT 

TO TOTO ^ ^ ^ ^sit^ I ^ ’TO' TOf TO*lT 

<p^<u I <plc«r ^5Rj '^Tf ^l<pc«i TO 'i*lR<p ^TOr ^4^ tt ^l^si 



Scp'Oi^ 


3.1416 I 

'o|^Pi'*^l’'s '^, ^(,'351 r RG®1, RC<1 27rr. 

gj^Itef: g|1%5^ i ;£|-^ 'oil(,«il(.<p ^siTsraT ■'Silf^, 

’If^ 

= TT 

'^, = TTX 

= TT X 2r = 2r] 


= 2Trr 

.’. r <ul'*il*f RPt^ (.<)c<plc*il 27rr. 

8|R)'aa| vs, (.4l(.»ll (.<Pttj'«<r C4f®t ^'QdIc.’I?' I 


ABC O '^JW4 OB i P 

ii)«pll» I ■JpC^ BP ^C'Q<l i£R? ZPOB 

i|<pf!5 c<pei'^ C4MI '®l^c.®i, (,<pcf^ ZPOB, BP 
»i>(I^'’'IIFs4 ^c<i I 

ZPOB oc m BP. 

8rt%®r 8, wRsilh C4H liRstS ^ C4H I 



wr O ABC ^ ZPOB >£S^ C4M l i2W*f 4^ 

(?I, ZPOS ^ C4T«f I 

OB C^?C*I? (<«l^lc^) OA ^ I 

sm: 

OA ^ '^us?r a R*^c.vs ■^5^51 

m AB = = - x27rr = — 

4 2 

m PB = r [ZPOB = 1 

g|t%^ \5 C?lC4 ’H^, 

ZPOB _ m PB 

ZAOB ~ m AB 



.-. ZPOB = 


m PB 
m AB 


X ZAOP = :^x >i}4 W4K [OA 05 ^’t? 

y 







i(Ni 


= - I 

TT 

wc^'S '^»)(.<pK '8 TT ZPOB ^ C<^IH I 

"^lir 

^'D^i ’Nf^Us (circular system) ^T^ifk, C<M(.*il 

'sl^ (circular measure) ^ i 

>((.•1 ZMON G<ic<p|(.*il C^5fef ^'11 ?i Gilt'S RW I O R''i(.<P Wtti 

■^5^^ OA = r 'oi'»P»l ^if?r I OM 'Q ON A 'Q B 

R'y^t'o I 'oKw AB 'WI^ C^®f ZAOB i r ^fSiRT 

AP 'Pt’t (Pfl '8 Rw) I 


A M 

®Irc«i, ZAOP = 1 I 

s# m = s I 

glf^ « 

ZMON _mAB_ m AB _s 
ZAOP ~ AP ~ OA ~ r 

.-. ZMON = - X ZAOP 

r 

= - X 1 

r r 

.*. ZMON -, r Rci] 

r 

i2t1%^ (t. r ^ s m 9 

s = r9 I 

^P^-^o, \5 w>no<; #1^, G^ 










i^<R: "sn?? o OB = r m AS = s 

AB ^T^f ^ ZAOB = 0^ I i2W=t ^ OT, s = r0, 

'sp^: bW<^ OB >il^^PTt5T'^<^f%^5Pm'5if%(?I5T^ 

P R'ljC'© C^ <P(.'Sl I O, P CTT^ <pR I 

gfsjfBf; 'oi^Jilw ZPOB = 1*^ 

'oiNi^l ^lf^, t<pl(.*il ■^’1^ G<ptti'^ C^®f ^'aolc’l^ i 

m AB ZAOB 

m PB~APOB 

^ s r 

?t, -= — 

7* (£]^^ 



.•. s = rO (SlUlFi'®) 


c^stPRr 1^ 'Q wI^iiH (^k) ’iRwic'k ^pp|¥ 
£tf^^ 8 C«tC^ '0)l>j«ll 
2 

1 wRj^IH = - 

TT 

2 

'51^, 1^= = - I [1 = 1^ 

TT 


.-. 1 

90- = (f)“ 

■■■*°=(il))'^‘‘ = 








^«ci?nr, RiwKiPiI^i) 


S|t%®r1° = f—V <£(^^ P 

viso/ 


(i) 90° = 1 = I 

180° = 2 ^TSJt^er = TT wR>?1 H = 7r°. 

(m) 'G ^'iln D° '0 i?° ^0®! 


D° = iDx 


Dx — ^R 
180 

^ D R 


«il(.eil&il cstw 'Q Pl^Tlt 

® = (iIo)“ 

(m) 180°= (l80x ^)' = 7r° 

{vii) 360° = (^360 x = (27r)° 

V 180/ 

sr€l^ (c) ^ I st#^ ^ 

c^) 

1° = 30° = 45° = J, 60° = 90° = 180° = TT, 360° = 27r 1 

1° = = 0.01745'= (®im ^ ^ “"l^) 

( 180\ ° 

— J = 57.29578° (®(m ’# Ti*l1w ^ ’#^) = 57°17'44.81". 

^(.i£l TT '5JH 3.1416 <U<1^I^ <P^I I 



Swws *lPl^ 

<5^^: Rcm ^i^PI]t¥ TT 'SfR '51^ (tt = 3.1416) 

■'#^ ■^Fi^ ^ I TT 'S'^ ■sift ^!R*l3t 'sTFr' 


^Sfl^ «. ^) 30°12'36" C^ wR>TI1W ^ i ’*() ^ C^ f^, W{S <3 

S|^l*t ^<1 I 

^FlFlFT: 


^) 30°12'36" = 30° 12— =30° 12- = 30 


5 X 60 


^x^C^[vl° = ^] 
100 180 ^ 180^ 


302l7r 

18000 


= .5273 wR>TIH (£tm) 


.-. 30°12'36" = .5273° (m) 

... 37r Sn 180 _ /180 

13 13 TT \ TT 

= — = 41°32'18 • 46". 


.-. — = 41° 32' 18 • 46" 

13 

^l^«t 8, <ir^ Ql'gC'Stfl 3:4:5, "SIFT ■^7 

^*jhh: C<1>H 3a:°, 4a:° 'Q 5a;°, 

SFflW, 3x° + 43:° + 5x° = 7r° [^I^CSRT ^ 2 = 7r°] 

12x° = 7r° 

^ tt 

^,x = - 

.•. wH l^'lfS ^«||<gs(,»i 


33:° = 


43:° = 







'STORT v. 


5rE‘= = 


■srPT: - 'S — 

^ 4 3 12 


<t. 1.75 


^ CTC® 40 <ll5l I 01^1*1 <P'®? 


^PlT*}H: *d%, '^lW< r i 

.-. ■51^ = Inr 1^ [tt = 3.1416] 

Wtf^, l>|<i|Il> ii|<p*qh ^ ^5TsrI^ I 

.•. 40 &l<pir>tl will vs)f^^|io = 40 X 27rr 1^. = SOTrr 

2t?|W, SOTrr = 1750 [11%.1^. = 1000 1^] 

1750 

SOtt 80 X 3.1416 

= 6.963 1^ (2tm) I 

.-. '51^ 6.963 (£ft?r) I 

^l^«t '^K 6440 I irm 'S C^C® 2° 

T>W 'Q SflVH^fRRr tpr? I 

= r = 64401^.1^. 

_c _ 

0 = 2° = 2 X - = — I 

^ 180 90 

.’. s = = lil4l 'G =r6 = 6440 x ^ ^.1^. 


= 224.81%.R (sUrr) 

Rt'-f'S) 224.8(2tt?r) i 

^*71^*1. <ui>ii< 7 c^T.f^. I 11 (Tf.R ^ 

■^l 

'5niT*(H: ABC OB = 7 OT.R ^ m AB = 11 (Tf.R i AB 

c^*t^ e ■^5^ ■^i 







'srlR, s = r9 

^ . s 11 

0 = - = ——^ 

r 7 C5T.m. 

= 1.57 (£tt?r) 


1.57 im) I 


A 



wik'SlH br-. •Jll^(.<P(.'l 'TOB ^'qI<pI<i 10 (.•^(.<P(,'® ^srf^grsf -^sc^ i -Jif^ 

28° ^ ^ 180'5^, W 

I 


•^»lNh: ABC ^(.'8«i B C^IC^ <pw 10 (.-^W'® ’tC?! 'iRfw A 

R'^c's I 

^51^ AB m C^ /^AOB = 28° 

OB = = — 1^ = 901^ 

2 

*#, m AS = s 1^ 

«frsraT ■®rif^, 

s = r6 

= 90 X 28 X RiJh 
180 

= Utt 

= 14 X 3.1416 1^ (sun) 

= 43.98 1^ (Stin) 

.-. 1^/C3ll?qs^ = 4.398 = 4.4 f^/(7IC^ 

(sftrr) 

4.41^/(?n:^ (£tt?r) 

SiKflH i, 540 R>(.«ilRi5l<i ijisr R*»i(.® G'9»l(.“il 7' C^^tcf I <1 I^|\bR<^ 

Sto®! <p<i I 








V. 


AB <114-1^115^1 <11*Tf^ A C«t?:^ 540 f%,R ^ 0 <11^J^ 7' 

'^sc?r I 

'oKc®! AO — r— ^}hl*1 = 5401%.1^. 

ZAOB = 7' = (—\ = ——— I 

VeOy/ 60x180 

<1KI(.^11 Sd&vdI fs ■pt^ = s 1%.1^. 



= 540 l%.f^. 


^5[tsraT 'sflf^, 


s — rO — 540 X ———— 1 %. 1 ^. 

60 X 180 


7 X 3.1416 


^.1^. (£tm) 


20 

= 1.1 (sn?) 

.•. ^ki'»I15«i vSi»\iii 1.11%.!^. (sttn) 1100 (£rt?r) I 


b'.i 


<pj|oT^(.«1lJ<| <P(,<I fics^'S '’TSRJf’ti^Tl^ 1^*1% I '3TSp^ G’*PW1 TT >41^ -oil'llS| i|M 

t?l5l <u<irI$i ^5^ (tt = 3.1416). 

i. wllbillW £W«f 

(i) 75°30' (a) 55°54'53" (in) 33°22'11" 


-*() st^sM '^: 

(i) — 

13 


(u) 1.3177 C^llR (in) 0.9759 wHbllH 


g<pHg<p <)|u^eq<p -a TRIG'S D° '8 BP st^M rg®i, sfsiH 

^5^ (R, - = — I 

180 TT 

«. (41^ 31^ 21^ 3 ot.R "siH 'm Ti»tlw ^ 





^'bo 


8. ’llf^ -51^ ^ 0.84 '51^ Sl1% 6 ^ ’^i ’llf®f^ 

’jf^>(.<i’t I 

(t. fi'Sjt'stii %>#?r 2:5:3 '5]^ ^'s*) 'S "SlW 

■^? 


fargcsf? c^n«ft!?iT oaf^ «fi'^ c^n*# 1tt®f' 

'*jf«lft^ 6440 1%.1^. I 'BW '8 'B^SlTsr ^jf^lfl^ 5° C^ I 'BW 'Q 

'W? 

\r. 6440 ^.1^. I c5^s5Tt¥ 'Q c®#rat ’Jt«l% c^sc® lO^e'S" C^«f 

I c5<p*il<p '8 C^^lsRIt? "51*0^ '^7 

h. '>ii^t4w K® ’W 11 (.'>i(,<f>(.<b ■^’T '6iR>si>ii -^1 ^ 

'Bf’lt^ c<pc.et 30° CT^tef ^<> 1 ^ ^C'Qil 201 RlJlil '5^, 'OW ’‘IICRCIil 

WS7 


io. <5^% 6440 %.R I (?I ’«IH 32" C^«f ^ 

'olO't^l '^5^5? 

'>1^I®1 9 : 30 T5t?I N^l<l '8 ^p'5^ c.<p|’'l(.<P (.sf«ilk»l S^wf 

360° 

WI ^ - = 6° C^ WI 9 : 30 ^ 

60 


^15 + 2^^ ^ 17^ 


'?]% ^'al'‘pl5i 6 1^.1^. W(.’t OTtC® 36 (.'^(.'‘PC® C*l ^'sol^ 'oil®^*i ■‘PW 

^ C^m 60° I ^ I 

ivs. 750 R»(.eilf^i5l<i (.<pI(.*sI 8' i ®k>®I 


QiwUf^ro-^p (Trigonometric Ratios) 

iilt 2NI?! ij;»lt4>k«'l5l (^m taR^«lf^f%^ (sine, cosine, 

tangent, secant, cosecant, cotangent) 'ail(.®ilt>*il i 

'S[^*l^53i^^ ^*iK5T WWlWl QlWl<-lf»lR>4» '5[^<17©3i^ 1^‘fel^ C#^®! 'S|IWlt>»ll 

<p<il R(.<i I ^5[^<i|vo'»i^o^'{i ^i<ihR<p RR>si t>'8®k^ 1% OT ■»i'H(.<p 

■^iNlt "^i Ri(.<q5HRR)<p 3T?a5l^ 'oi(.®n «ftl^ (WTit '^i 





^11?^ ^ >i41^i^viH 'sni??^ ^R^rfMi'Q ixit ws:c»t «ps^ i 


(^) ■^■iiwIc.H^) ti£i(.<pl''lRI^<p '«>(iHI'®'^\?. (Trigonometric Ratios of Acute Angles): 


lai^ AOPQ RwhI ^i AOPQ 
ifl ZOQP I ZPOQ OP Ql’sCSt*! 

(hypotenuse), OQ ^ (adjacent side), PQ 
^ (opposite side) ZPOQ = 0 (^;«R:^'f) i OPQ 
»is<c<p|% Qi'sc'st J3r«ic<pl®t 0 

(sine, cosine, tangent, secant, cosecant, 
cotangent) Rwte'olw ^'salRi'o ■^: 


P 




cosecfl = —— 


OP <at^ 

cos0-°<^- ^ 

PQ 


sec0 = = 

vsnf^\g\Sf 

OP 

OQ 


PQ ^ 
tany = = —s 

cot0 = ^ = 


OQ ^ 

PQ 



io, 

I 


‘i|<pn5 ■>i»<c,<pl^ fia'jcsf^i tan0 = 3 '®i*u' 


^rsiWH: *jf^, ABC lii'SjBf (?N1^!T 'oif^'Sj'st = AC, = AB, ^ = BC 

ZBAC = 0 


OTQHT tan0 = 3 


■^, tan0 = 


e>J^ 


3 

1 


.-. ^ BC = 3 AB = 1 I 


'oiRj'S'st AC = \/AB^ + BC^ = VP + 32 = v/TO 
.•. 'SRJ fiflG'spHRf^^P 


sin0 = 




3 

VIo 


'oif^'jj'sr 
cosec0 = ^— 


Sdovs-si #1^, w-io^r 0 ^ 


VTO 


c 



3 
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cos9 = 


'oiRj'Sjst 


.ece = ?5? = ^ = V® 
^ 1 


„ ^ 1 
cote = ^ = - 
^ 3 

'®W%r: c«i(.?,'8 C^tM iSI"^ 5||c<p»il ;£|'^ sine, cosine, tangent, secant, 

cosecant, cotangent (.*?l(.ii ^ i 


'^st'Sf: ABC li'gst sin0 = i 


sine0 = sin0, cosine^ = cos0, tangent^ = tan0. 


secant^ = sec9, cosecant^ = cosecO, cotangent^ = cot0 


(’«f) t*lt4>IWl W (fit ^?C*f 'STl^ t»H<i|Wl C^5li?t^ 

TSmU I<f|(.<p|®lf^f^^ <P<1<1 I OT 'OlNIci^l C^5fe|f5^ £lfw 

(standard position) ^ i >ji|'oW 4^R*<i (Sti:^ ^5r<K »HtW 

^ ^ c^=tt^ ^siw^T '5 iM' ’ftsuT '^mi I e 


6 RRv "SJC*!! *^I<PC<1 


^1 


■SR?? wr X'OX x-^, Y'OY C^ y-^ O ^ i 

#1[ OA *HlW x-W 'sHK OX ^ ^ 

(anticlockwise) '^13' OA 'SR’^ltOT 9 C^^tef «?«(,?. (Rto<i 1 m) i 











ox 6 (initial side) OA (terminal side) ^®IT i 

OA 2tlf^5^ '^1^ O P(x, y) I 'ffliRC®! OX ^ 

j/, OY '5'^ ^ X YOQP •^*J(.<p|®f f&iq) I 

•^'0<ll? ^ 'qf^'Sjsr \OP\ = r = yjx"^ -\-y^ I CT (.<Pl(.*ll Q 

1<1'5 '®fiU Ql(,<p|>*lf^Fs<p ^'*11^531^ '55^; 


sin0 = 


COS0 = 


'6|R)'5J'St 


^ y 

tan0 = = - 

^ X 


sec0 = 


vail^vgjer 


[x^^O] 


[x^O] 


cosec0 = 


[ 2 / 7 ^ 0 ] 


cot0 = § = - [y 7^ 0] 

i: P <£\-^Ol¥i^ r = \OP\ > 0 sinfl 'Q cos(9 Wl^ 1 

OA sill^<p x-'oic‘*pa y = 0 ^ <i(.«i c<plc®t?^ 'ST'W cosecO 'Q cot0 

i^r^ealRi'o 3i?r I 

' 0 |^'g^’l'»l(.<l, OA 2|ll^^ ^1^ y-' 0 |C,'sp<| X = 0 ^ 'a^’l (.^ICHa 'St»U secO '8 

tan0 ^t'sslRi'® 3it 1 

®I^%f gURo^ OA aT ^’1?' P{x,y) 1^ '5RJ wlwl Pi{xi^yi) 
(Rtt>ii f53f 'Q T5tW^ Bia) I P{x, y) 'Q Pi{xi, j/i) x-'oit'*pa PM 'S 

FiMi ^ ^ I AOPM AOFiMi ^ 1 


Pi{xy 

P{x^ 


X' MiM 


X' O 


MMi X 


v(x,y) 

P}^i,yi) 
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K = M = 12 ^ =::: 

\yi\ |OAI n 

OP = r, OPi = ri, X 'Q Xi '^1'^ y yi i 


, ^ _ y__ 

= — ^sr<K, 

X Xi 


y ^ 

yi 

" Xi yi 

ri 

r Vi 


r 

n 

^'®?llv sin^ = 

y _ ^ 





r Ti 





COS0 = 

X Xi 

tanO -- 

- y . 

- yi 



r Vi 


X 

Xi 



Pi'^l*®: fisic.^pUPil^'P 'oi^'^|vo'»i^cR'g ail*i £ilPs<p OA P 

I 

O: 0 2|f^ ^ ^siM" 

srrf^ ^ OA st«m b^'olc^'t >ii^e = ZXOA 
(’ttc’^f^) I OA"^!^ p(x,j/) ^ p 

csti:^ ox PM ^ c&cJT c<i«ir ^ (?r, om = x, 

PM = y liR? OP = r '^4^'ol '0|lt®ll6*lR (^) 'Q (**[) 

C^IC^ 6 (.<plcH<l ^5j^''t^®^c«lR >^1^ '5)1^ ^ I 

(sf) 12iwl*lRl«*q> ^‘»ll'®»ic,«il<l ^RHR<p 1^C^T®rt^fw ^■^I's^i^c^fi ^s:®t c«tc^ 

'srfsraT ®T*p “vR CT, 

. ^ ^ ^ 1 1 

sin0 = -. cosecO = _ = ^ 

TSrf^^ ^ sin0 

.•. sin0 = —^—- '5'^ cosecO = ^— 
cosecff sinp 






1 

cosd 







1 




cosO — 


^ lil'^ secO — —r 
sec0 COS0 


tan6l = 


cot6> = 


cot9 tan0 

^^'*11^5 ^Tsgsl^ •^t^'sr 'o(c.'»ih^ (Identities): 

(i) sin^ff + cos^ff = 1 

gfsiH: cstw ^itsrat c#, 


COS0 = 


'oiFs'SP'st 
^ _ 


sin0 = 


X 

r 

y 

r 


+ 3/^ 



.■.sm^e + cos'^e='^ + ^ 

/j^. 

.•. sin^0 + cos^0 = 1 (£|>||F1^) I 
(i) ^ csti;^ ^5imr ’fl^, sin^^ = 1 - cos^e cos'^e = 1 - sin^e 

2rsiT«t "Jit?! <?r, 

(ii) 1 + tan^0 = sec^0 sec^0 — 1 = tan^0 
{Hi) 1 + cot^0 = cosec^O cosec^0 — 1 = cot^0 


sfsfW <p<i (?I, (f&wi5i ■’iIrIc.*!)) 


■^) sec^0 - tan^0 = 1 

'*!) cosec^0 - cot^0 = 1 



fkar 4lc'«^^i ’®5ic^ x'OX Y'OY '5W?r 
^ -51^ ^^ 5 ^ (Quadrant) XOY (i^ 

■5^5^), YOX' (^?IF5^), X'OY' (oTT'S^g^) 
Y'OX (8< ■5^8^) I 

«!# w«tH OX C*!IC^ ■#ir OA, ■sifw 
f^(.<P ^40*151 *P(.®1 OA 1^1'^ Sill^<p 

■^>C5 C^ef I ?f% 

OA t*lt<>IWl P{x,y) ^i 

\OP\ = r. Sfl^ OA ^ P 
O'g'olc^ ' 0 |^'«<||c,»l'{| ■^rost X 'Q y ’1R<5'o*3 

^ r wm *HlW «I1^ I 





S«>V 2><7 


OA sWsf D'j'oic.’t X y *HlW i 2f«r*f D^'olc’t ’’T^ 

Ql(,«5»l‘if^f®<p ^<11^ <lN<p I OA '*r<PT R'ol?) &v5'»i(,’t «I1C^ ’f'llw 

^ C^ y sprlw I sin ^sm6> = cosec ^cosec0 = ^ 

*lll'9l«P I '0ID'>1«1 ^®ttw I ‘il<PR'»l(.«5 ^€t?r l>'g'»i(.’t P ^ X 'S 

1 /tan [ tan(9 = ^ = ^ ] <3 cot (cote = — = - ) 

V -X xj V -y yJ 

Wti ^’Il^>|5i4- tHtW I OA F1^ ^ X »HlW C^ 

y ^ cos ^cos6l = 'A^K sec ^secfii = <£!^i ^RPR 


(.<ic<plc*il y cosec ^cosec0 = 

cot (cotO = ^^\88|Riv© ^ I 


C<iwlC'il X '5JH I sec ^sec0 = 

tan ^tan0 = -^ ^v^aalRi^ ^ i sin ^sin0 = “) cos ^cos0 = - j 
P 'oi<i’^lc»i^ '5f^\ss|Rivs <Si^^ <il'^<i ^R I 

^Ic«iImR ^Rfs*f Rc^j<i C^1c*il ^c«il I c^c<p1w 1 2ftf%^ 

^#0 ^ Qic<pHPiI^<p 



jt 






G5lf^ •>i'iHc<P 'oiIwIdiI Wt <iw(.s?. i ’siT^rat 

w(.<p|(.*ii <piic<ii I 

c^1c«|? 8 |tt|^ (standard Position): WT ^ ^ O C« *HlW x-^TO^ 

^nfw *it?r 'si'*p*i wWliJ^i siRv® 'oi<i'^h ’ftsTt i 

9 «t<MWl I 211^ W«ltI?T P{x,y) 

OP = r(> 0) I 9 

sine ^’ 1 ^ 0 , sin 0 = - 

^ X ^ 

cosine cos 0 = - f '' 

tangent tan 0 = - pn*PT x y^O] 

coea„ge„t^,coW=^ [^.^01 
secant sec9 = - pr*t^ x j^O] o ^ 

X ^ 

cosecant cosec 0 = - pT’K y 7 ^ 0 ] 

y 

<?r, OZ 'Q^ P{x, y), P'(x', y') ^ ^ Y 

(?l^ OP = r(> 0), OP' = r'(> 0); x, x' -yiji.V"' 

y, y' I wr AOPM 'Q AOP'M' \ 

*fl^ I 

V V I "N \ 

wr 9 -siH oz p 

'oi<iHI(.*Hii R’®'a ^ I 

9 AOPM l3ffCSf aiFo'get 

OP = r, -'if^R'oOM = x,^^\^'^PM = y. 

Sin0 = - = -- V / 

r ' 6 |R)^et JX 

„ X _ y\^ V . 

= O ' “ ^ 

,an9 = j'= g^ .»B#l 

✓» 

^ I«I«<P '5T?Pt 'Q G£lf^ 



SiSOVSf? 5//^ 






■7f?^ iff^i 


0° <ir^ 90° wic,H« 0° c^*ra" c^c5 '^'^fhrsiH ox 'Q’l^ i 

P{x, 0) 1 ^'^? r = OP — X. 'o)'si£f^, 

y 0 

sin0° = ^ = 0 

r r 

X X 

cos0° ----- 1 

r X 

90° cwror c^'S’t^ i p(o,2/) 

r = OP = y. 

sin90° = ^ ^ = 1 

r y 

cos90° = - = - = 0 

r r 

'^m\ cstt^ cii^ '^, (:tit<Mwl e c^tm ^ 

siwlerj I 


i. sin^O + cos^O = 1 


SfsjH: sin0 = -, cos9 = —, r^ = x^ + y^ 

r r 

■ rf«+cos^e = f!±i^ = !f = i 


A. tsoB 


sin0 

COS0 


, cotO 


COS0 

sin9 


sec0 = 


1 

COS0’ 


cosecO = —- 
sinp 


(?r«l1C^ ^^'aalRi'o I 



'll. ^’tC?ra' 1K3I St^t^ R(.<n>'ll OT*IT ^ OT 





^* 01 ^ br. 


n , I 


11 

sin, cosec 

1 

*Rl^ 

*Ri^ 

III 

IV 

tan, cot 

cos, sec 

^•iN<P 





8. |sin^| < 1, |cos0| < 1 

sfsit*t: sin ^0 + cos ^0 = 1 
sin^0 < 1, cos^0 < 1 

Isine*! < 1, |cos(9| < 1 

0 RI«*l ^FIJ sin^, COS0 '3'^ tar\9 '^1'^ "SIH 



0° 

J = 30° 

6 

y = 45° 

4 

J = 60° 

J = 90° 

2 

sin0 

0 

1 

2 

1 

Vl 

V3 

2 

1 

COS0 

1 

^3 

2 

1 

Vi 

1 

2 

0 

tan0 

0 

1 

1 

V3 

^^'asll^vo 


ii. 6 (o < ^ < I) cos(9 

'siH f^«}^ I 


4 

5 


■ 55 ^, 


•n»(hl*i: RwHhRxp 'o|(.'»i (identities) 1 

^srfsraT '®ttR, sin^0 + cos^O = 1 


■^, sin^0 = 1 — cos^O = 1 




16 _ 25 - 16 
25 


Sw'ss «tf^, W-io?r 








e e bvj'Mic^t TRs^r 

Iic<p|«lRf^<p *HlW I 
.-. sin0 = \ 

1 15 

secO — —- — -r — -: 

cose 4 4 


cosecd = 


sin0 3 3 

5 


-£i^ APOQ f3I^ C5tt^ •^, 

_ sw/'3)I^^«t PQ/OP 

L3.ri(7 = 


^ ^/'i|R>'se'St OQ/OP 


_ sin0 _ 3/5 _ 3 
cos6 4/5 4 

cow = ?? = 3 ^ 

^ ^/®l 

COS0 4/5 4 

^ ^ ^ ^ ^ 3 


if^'Sj'ST OQjOP 
Fs'g'Sf PQ/OP 


„ sm0 ^ cos9 
K.5: tanO = —-, cot6 = —- 
COS0 sin0 

sec^e - tanH = 1 


% tan^0 = sec^9 — 1 = ^- 

.-. tane = ^ 

V 16 4 

cosec^0 - cot^e — 1 
co\?6 = cosec^e - 1 = 
/Te 4 


1=^-1=^ 
16 16 


9 9 


cote = 



p 




3 


A 


0 

4 £ 

> • 


9 3 







w*0m V. liwHPiR) 


■'Sftf^, cos6 = ^ 'sit^^l 

'oii^'5'st 5 

POQ C«ti:^ ’lit, 

PQ = ^JOP^ - OQ^ = V52 - 42 
= V25 - 16 = \/9 = 3 

■ ft = ^ = ^ 

^5rf%^ OP 5 
^ ^ _ PQ _ 3 

^ ^ OQ 4 


sec0 = 


cosec0 = 


cot6 = 


_ OP _ 5 
^ ~ OQ ~ 4 

_ _ OP _ 5 

“ m ~^~3 

^ _ OQ _ 4 
^ “ 3 



F 



‘s/ 

3 


A 


0 

4 c 

) ’ 


^Isf: 9 < 6 < tA tanO = — - ^c®!, ^’I^ 

\ ^ / Zi 

Qi'sj'Sf liR? taic^eif^f^ 'o)(,'»ti 'ii?' ^kl(,*ij I 


cos^ 

'Sra' 'srt^ I 


4 . „ 12 ^ _ I ,.,_ tanP - tsnA 

-, sinP = — A '8 B '^'«ic<pK rc.®i---- 

5 13 ^ 1 + tanP-tan^ 


__ 4 

^TS|t*lK: WQUT cosA = - 

5 

'!))l»)«l '®flf^, sin^A + cos^A =1 Y 









12 

sin 5 = — 

13 

cosB — -v/l - sin^fi = \/l - 


cosB = — 

„ sinB 12/13 12 


169 V 169 


12 3 


tanB-tanA _ 5_^ 

1 + tanB ■ tanA 1 . 1? ^ 

5 ’4 

48 - 15 33 

^ 20 ^ 20 ^ ^ 

36 20 + 36 56 

^ ^ 20 

tan5 - tanyl _ 33 
■ ■ 1 + tan5 • tanA 56 

iO. -srlsT sin^ J + cos^y + tan^J + cot^ J 

6 4 3 2 

'’TS|T*)K: 'oiN^il ^Sflf^ sin— = -, cos— = —;=, tan— = \/3 cot— = 0 

6 2’ 4 v^’ 3 2 

,o7r 9 ^ 9 ^ (9^ 

.•. sin'^- + cos'*— + tan'*- + cor— 



F 



yy 

12 



_k 

0 

5 e 


+ (v^)%(0)2 


1 1 „ o 3 

“4 + 2+^-^4 


sin^—cos^ — + tan^—sec^ —h cot^—cosec^ — i 

4 3 6 3 3 4 

. oTT , TT TT gTT . 9 TT . TT TT 97r 

sin - + sin—cos- + cos'*- sin — — sin—cos— + cos'*— 

>80 3ra»f _3_3_3_3__3_3_3_3_ 

Sin— + cos— sin- - cos— 

3 3 3 3 


i 8 . 7 sin^^ + 3 cos 20 = 4 sTsiM W CT, tanl 9 = ±- 






'srscmir, RiwmPiRi 

OTQirf ^11^5, 7sin^0 + 3cos^0 = 4 
■^, 7sin^0 + 3(1 — sin^0) = 4 [•.• sin^0 + cos^0 = 1] 

7sin^0 + 3 — 3sin^0 = 4 =^>- 4sin^0 = 1 => sin^0 


cos^O — 1 - sin^0 = 1 - T = T 

A A 


:. tan 20 = 


sm^e 

cos^6 


1 

4^1 

3 3 

4 


.-. tme = ± 4 = (£mf«t«) I 
v3 

i(t. 15cos 20 + 2sin6' = 7‘fl^-^<6><J^ cot0 "siH ^ i 

■’i^lT’ilH: WTIT 15cos^0 + 2sm0 = 7 

15(1 — sin^0) + 2sin0 = 7 [•.' sin^0 + cos^O = 1] 

■^, 15 — 15sin^0 + 2sm6 = 7 15sin^0 — 2sin^ — 8 = 0 

15sin^0 — 12sin0 + lOsin0 — 8 = 0 ==^ (3sin0 + 2)(5sin0 — 4) = 0 

2 4 

.-. sin0 = -- '^, sin0 = - 

cS 0 

sin^ ’srpTI -- <e<- 

2 2 

v/5 


sin0 = —^ cos6 = Vl — sin^0 ^ 

sin0 = ^ cosO = \/l — sin^0 = \/l — ^ = 
5 V 25 


4 

9 3 

3 
5 


.-. cotO — 


COS 0 Q Vb ^ 2 , 

^ = ^ = -^[Wsm« = --] 


cotO = = T = T = 7 ] 

sin0 44 5 


2 4 







i'J#. A=-'QB = -^ CT, 

3 6 

■^) sm(A + B) = sin^cosS + cosAsinB 
,v . . tanA — tanB 


'^r) tan{A-B) = 




1 + tanAtanB 


■^) ^■'1^ = sin(j4 + B) = sin(^ + ^) = sin^ = 1 

3 6 2 

TT TT TT 7 

\5R'*1^ = sirL(4cosB + cos^sin^ = sin—cos— + cos—sin- 

11-3 1_ 

~ ~2 ^^2'2~4^4~ 

(£rs#t«) I 

'St) = tan(A — B) = tan(^ ~ ^) = 

3 6 6 1/3 

= tanA-tang ^ tan--tan- 

1 + tanAtang 1 + tan-tan- 

3 6 

'^~7i V 1 1 

l + \/3-^ \/3 2 

\/3 

• (gjillPlVi) I 


A = ^'Sg = ^i£l'^ ^FIT ^sros^i 
3 6 

sin(A — g) = sinAcosg — cosAsing 
'*t) cos (A + g) = cosAcosg — sinAsing 

’i) cos(A — g) = cosAcosg + sinAsing 
„ „ 2tang 


tan2g = 


1 - tan^g 


£|^H 













V, 


TT .v TT TT TT 

cos- ’n) tan— + tan- • tan- 

_4_ 4 6 3 

COS- + sin- 

COS0 — <il'^ TT < 0 < — tan0 <i|'^ sin0 "STRi 

5 2 

2 TT _ _ 

'S. sinA = —= — < A < TT '3'^ cosA '5'^ tanA liR "SIH ■^? 

Vs 2 

8. OTQTTf cosA = - ‘flA? cosA 'Q sinA I sinA '8 tanA 'S|R 


(t. WTIT tanA = ~ ^2 tanA 8 cosA 
■sjR ■^i 

'h. srsTK 


tanA + cotA = secAcosecA 
11 +cose ^ 


I — cose 

II - sinA 


= cosec0 + cot0 = 


I sece +1 
sec0 — 1 


= secA - tanA 


I sinA 'Q cosA liR 


V 1 + sinA 

sec'^e - sec^e = tan ‘‘0 + tan ^0 

®) (sece - cose)(cosece - sin0)(tan0 + cot0) = 1 

. tanff + sece - 1 . . , . 

7 - 7 —- = tan 0 + sec 0 

tan0 — sece + 1 

* 1 . ^ cosecA = y a> b > 0, SRH CT, tanA = 


br. ^ COS0 — sin0 = V^sin0 (R^ThS OT, cos0 + sin0 = v^cos0 

. ^ ^ X . __ xsin0 + ycose „ ^ __ 

&. tan0 = -, X Vv -;;-;; ^ ^' 

y xsine — ycose 


io. tan0 + sec0 = x C^rstt^ (R, sin0 = 


— \ 
x"^ + 1 


ii. acosO — 6sin0 = c sRR (R, asin0 + hcose = +Va^ + \^ — 
RR 

V ,o7r o'^ iO^ 

sin — + cos^— + tan^— + cot^— 

6 4 3 6 

.V rt TT , o TT 1 rt TT 1 rt TT 

3tan^— - sin^-cot^—h -sec^— 

4 3 2 6 3 4 







’t) tan2^ 
4 


Sin — tan^—tan^—cos 
3 6 3 


2 


TT 

4 




TT TT 

tan- - tan- 
3 6 

1 + tan—tan— 
3 6 


TT TT . VT . TT 

+ COS-COS- + sin-sm- 




-I t O Q O ^ 

1 - Sin - cos^- + cos^— 
_6 y 3 6 

^ . oTT ^ „7r «7r 

1 + sin — cosec^— — cor — 


f . TT 

^sin—tan 


TT 

6 



) 




ftftn ^si»f 'simr ^ ^ I) 

sTsiH 11^1%^ ^'9 ||\!)»i^c 9.'S1 f2ic<pHRR><p 

<£i^ 'Q »iwl«> ■sitW^ C<fQTIt 4^WCS?. I 'silwlMk lilt 

2WC5f '*|f®ff'5r^ {—9) iil^ 'oi^'*il'©''i^R Rw I lil'^ RjFq 

^ - 9, ^ + 9 -K + 9, TT - 6, ^ + 6, ^ - 6, 2tt + 6, 2tt - 9 li)'^ ^+9 'Q ^ ^ 


1^ (?N1i?T n *HlW lil^ 0 < 61 < 

^l<pw I 


ISlUellHl 


(-61) C^stm Qlt4Ml^Ri4> (o < 61 < I): 

■siC^ ^41^1 ><h OA ‘illT ^srtfw '0(<i'MH OX <ifi»<i <p1i5I<i 1^3)is ^(RT SW^T 

ZXOA = 9 lil^ ^ifW 4>ll>N lil'^ ^3^ ^ '5^ o'g'ok’l ZXOA' = -9 
C^ef ^§, 1 ^ f^) I OA ^ P{x, y) i ‘il'«l^ P{x, y) 

1¥i OX i£|^ 'Q^ PN ^ ^ ifl^ PAT ^ OA' Q 

^G?i I 'oKc®i QN OX lira' 'Q^ra ^ I G*lCR'8 P{x, y) R**!?! £t^ i?''8'»Ig^ 

X > 0, y > 0 ON = X, PN = y. 





^*01^ hr. 



</] 

A 

Z’ 

P(x,y) 

% 

o 


N ' 

Q(x,-y) 

*v 


AOPN '8 AOQN lai^SROI? ZPON = ZQON, Z.ONP = Z.ONQ 

ON l^rgcsf^ ^*(1^ I ^^5^ I 

.-. PN = QN OP = OQ. 

Q ' 0 )<]'»ytH D'g'sic^ lil?' I Q Q{x, —y). 

OQN far5C®t^ ON = QN = OQ = 'siFs'S'sr = r (*#) i 

®ll(.'ll&ll '0|l»(«l ’tl^, 

. , ^ QN -y PN . . 

sin(-0) = -^— = — = — = -— = -sin0 


cos(—0) = 


OQ 

^ _ON 
'airo'5'Sr ~ OQ 


OQ r OP 
ON X ON 


= -sin0 


= COS0 


, ,, ■51^ QN -y PN 

tan(-0) = ^ = ;-^— = — = -7^ = -tan0 

^ ^ ON X ON 

cosec(—0) = —cosec0, sec(—0) = secO, cot(—0) = —cot 9 

■sp®^: Wt4lWl C4t«t 6> ^ Stl?11W I 

sin (-^) = -sin (^) . cos (-0 = cos (^) , tan (-J) = -tan (0 , 
cosec (-|) = -cosec (^) . sec (-^) = sec (^) . cot (-^) = -cot Q 


(I - 0 ^ C4H ^ ^ 


IP55|^ 


7r> 

O<0< J 
2 / 


wit'll ^’•fiii»)h <iPii OA 'ok '0)iR OX <i45i<i Iasi'S Rw ’a,^ 

C«I^4 ifl<>^fiiC4 ZXOY = - C4M ^ OY W«lt^ C«t^ ’srf^ 

Zi 

Sd&NS^I ^tf^, i&^-io'5r 





iSb- 


Prc<p ZYOA' = —6 <pw (Pico^ f^) i 


ZXOA' = I + (-0) = I - 0 
OP OQ Ij^ P '8 Q 
C«tC^ OX PM '8 QN 

«fff% I '3'*PT APOM '8 AQOAT 
■'i»((.<p|^ fiil'gBt'^c.iii) ZOMP = ZONQ, 
ZPOM = ZOQN OP = OQ. 

.-. ON = PM QN = OM 
P ^Hl'^ (a;, y) ^(.®l 
OM = X, PM = y 
:. ON = y, QN = X 

:. Q R*^<1 {y, x) 



'sl^C'l ANOQ 'o|l>(5ll ’tl^, 


sin ~ r ~ ~ ~ r ~ 

tan f J - 0 ) = - = cot0 

\2 J y 


cosec 



= sec6, sec 



= cosec0 


cot (^ - 0 ) = tan0 


«>iWtJlr. sta©=™(^-^)=cos^ 

/7r\ /TT 7r\ TT /7r\ /TT 7r\ 

tan (-) = tan (- - -j = col-, see (-j = sec (^ - 4 j = cosec 


»W%f: 6 ^ — 9^ (Complement Angle) i 

sine cosine, tangent cotangent secant 

cosecant 4?r i 

[^ + &) P|WM(j||^4 (^0 < 6> < 

>#, ■#» OA ^ OX ’sifw 1w ’>3T^ gf«l^ 

b^'olC't ZXOA = 0 <ilA? ^ ZAO A' = I W 

f^) I 









^ot^, ZXOA = ZYOA' = e<£i^ ZXOA' = | + ^• 


■siOT OA Pix,y) WWlWl I 

OA' Q iflsH'olW ^ OP ^ Y 


OQ^\ P 'Q CStl?^ PM 'Q 

A* 

■* 



QN ^ 1 

\ 

Q(-y, 



.-. ZNQO = ZYOQ =ZPOM = 9 

\ 

1-B^ 

P(x,y) 

1ai^ APOM '6 AQON ^ ■sii:*U 


0\ 

Xe 

_k. 

ZPOM = ZNQO, ZPMO = ZQNO X'*~ 

N 

0 

M 

OP = OQ = r 



[ 



.-. APOM '3 AQON I Y" 

.-. ON = PM, QN = OM 

P (x, y) R(.®1, ON = —PM = —y QN = OM = x 


.-. Q{-y,x) 


sin (I + 0 ) = ^ = COS0, cos g + 0 ) = ^ 

/TT X X 

tan (— + 01 = — = — = -cot0 
\2 J -y y 

cosec (^ + ^) = S6C0, sec + 9 ^ 



= -sin0 


= —cosecO 


cot (^ + ^) = —tan0 

"sp^: WC4IWI 9 £tI?IlWi 


». sin ) = sin (^ + 0 = cns^ = ^ 

/37r\ /TT 7r\ , TT 1 

cos(^-j=cos(- + j) = -smj = -^ 

( SttN /TT 7r\ TT 1 

— = tan - + — = —cot- = —;= 

6 y V 2 3/ 3 


X 





"SIH I 






ibrO 


OA OX £W5r 

ZXO^ = 6> liR? >5^ 1w ^511^ ZAO A’ = tt C^ 

(fta f^) I ^51^ ZXOA' = (tt + e). 

OA t»IC<Mwl R*<1 P OA' 

Q if|V|'i'»IW 1^ (?R, OP = OQ = r 
^ I P 'Q Q W PM '^QNm 

W^\ 

APOM 'Q AQON "W^ tSTgSfWI^ W 
ZOMP = ZONQ, ZPOM = ZQON X' 

OP = OQ = T. laifsmi I 
.-. PM = QN ^OM = ON 

P (x, y) RW, ON = —x, NQ = —y 

.'. Q R'^i'a (—X, —y) 

7/ 

-sin0 



A 

L 









'P{x,y) 

N _ r\ 

>o_ 

_k. 


jX> 

M 

r 


\ 



„sin(7r + ^) = ^ = -^ = 
T T 


cos(7r + 9 ) 


-cos9, tan(7r + 9) 


Zl 

—X 


—X_ X 

r r 
cosec(7r + 9) = —cosec0 

sec(7r + 9) = —sec9, cot(7r + 9) = cot9 

c<JC‘Pl(.ll C^®f 9 ‘il«r st^*ltW I 


tan0 


A.O. sin ^ ~ (^) ~ 

(i) 


A 

2 


/SvrN 



ItJ 

= COS 1 

["+ 4 ) = 

/77r\ 


/ 7r\ 

tan [ — 

1 = tan 1 

7r+ - = 

6 J 


^ 6/ 


1 

'7^ 


(0 


j_ 


sec 

747r\ 

— 1, cosec 

( Stt^ 

i^T ) 

, cot 

— ] 'SIH ^ 1 

U/ 






{-K-e) 


(“<»<!> 


OA 'srif^ ox c«tc^ <pT5I<) axoa = 

9 "^i ^511^ AXOX' = TT C^ 

OX' c^n:^ '^if^ IP zx'OA' = -e c^ ^ (f^c5^ f^) i 

ZXOA' = TT + (-0) = TT - 0. 

O^P wwlwl ^ OA' 

Q wwh C*H, OP — OQ = r "PI y 

AOMP 'Q AONQ 

W ZOMP = ZONQ, ZPOM = ZQON A '. .A 

(£ 1 ^ OP = OQ = r. J') n-Q^^i^x,y) 

ON = OM, QN = PM. I^^'>?e I 

P 1^ PW8^ {x,y) ^ OM ^ X, X NO M X 

PM = y 

.-. ON = -x,NQ = y X 

.-. Q PRt«^ Q{-x, y) 


^ol^, sin(7r - 9) 


sin0, cos(7r — 9) 


-= — COS0 

r 


tan(7r — 9 ) — — — —- = —tan0 

—X X 

'5(^’1«P, cosec(7r — 9 ) = cosec0 

sec(7r — 9 ) = —sec0, cot(7r — 9 ) = —cot0 

>i*'s<u: (.<iwl(.»il C^sM 9 SPlW I 

«WI sin (I) = sin (>s - ^) = sin (|) = ^ 
cos (^) = cos (» - ^) =-cos Q) =-i 
tan (I) = tan (,r - 0 =-tan Q =-i 


/37r\ 

cosec I 1 > sec 


'£!?■ I 


9 (tt — 9) C^®f >35,1^ P’P I •»i><^'5i<p sine 'S cosecant 

^ 3^5)1^ <3 t<i^ I cosine, secant, tangent 'Q cotangent 'Q 

^ fb^RPtdi 










(0 < 0 < 


= il -' 

= —cos9 

= -cos (1 - 

= —sin0 

= tan — 9 

'j = cot0 

^2 

/ 


^thSTTf '^: 

'‘"(f"^)=*{’'+(i"^)} 

cos(|-e)=cos{,r+g-9)} 

tan(|;-9)=tan{»+(|-e)} 

cosec — “Sec0 

sec - 0^ = —cosec0, cot - 

t*i(.<pl(.»il g<pH 6 'S?r ®r*D s|(,<il'8o i 

(27r-0) (?15W?r PH4'W!^f^4 ^l'4»|5i<%, ^0 < 0 < 

g|f^?TWMf «i<iHI(.l {2-K-6) "5^o'S^lc’f '^l'^ {-9) C^»W?^5TW 

!^(.®l ^ I 's|^ {—9) 'Q (277 — 9) fitl(.<Phlf^Fo'<P ■^»lh I 

.-. sin(27r — 9) = sm(—0) = —sin0, cos(27r — 9) = cos(-0) = cos0 
tan(27r — 9) = tan(—0) = -tan9, cosec(27r — 9) = cosec{-9) = —cosec9 
sec(27r — 9) = sec{—9) = sec9 ‘il'^ cot(27r — 9) = cot{—9) = —cot9 
'sp®^: (.<J(.*q>|{.ll 9 £p?nw I 


9 1 = taoB. 


(277 + 9) 


<9< 


1)^ 


gjl^ ^ 'oi<i'«<llci (277 + 9) sWsi o'g'olc’t «tW?r 9 '8 (277 + 9) 

R(.<l I 

.-. sin(277 + 9) — sin0, cos(277 + 9) — cos9 
tan(277 + 0) = tan0, cosec(277 + 0) = cosec^ 
sec(277 + 9) = sec9, cot(277 + 9) = cot9. 

»!•«<«: (,<1 (,-91011 9 '^l?' iSfJ^ £|WlW I 





«r«ijr5i V. 


o<e< 


^ c^stm ^^ + e = 27r-(^-e 

A ) A \ A 


(|: + «) = sin { 2 ^ - (I - 9 ) } = -sin (I - e) = -cos9 


/ StT ^ \ /TT A 

COS — + y = cos - - 0 

V 2 y \2 / 


+ 0 = —tan ( — - 


= sin0 




-cot0 


cosec = -sec0 

sec = cosec0, cot = —tan0 

Q £fOTtW 1 


WC4IWI C4W? 


nx-±9j C4lC*m 




0 < 61 < 


o<i(,<p|(.ii I3ic4f'if^f^ C4tc®t<r ^^iT '*it?r I 

i. SWCST £tw (.<pH(.<p ^ ■*I1W (£|-^ ^ ’If'tw 

A A 

I C4T«tC4 (nx^±e^ i2l4l»f 4^ ^ i 

‘JT’f '5.. n 'Sl^'^flUo^ *1^ '54^ sine '51^’fl^ sine cosine 

cosine R'ojifli i 

n Rostl's '5T?’?tJT "^CST sine, tangent '8 secant cosine, cotangent 

'8 cosecant (il i i£|<p5.'»Iw, cosine, cotangent '8 cosecant 

sine, tangent '8 secant i 

STM'S. (nx^±0^ C,<Ph o'g'ok’f G-'liJl ethlii ^ i>'g'ok’T Sil'a 'Ol^’ftc^ 

(?I Sft'sT ^ ^ <1'>llC'!> ^ I 

RH<) lil'slltsT -'iIrIwt (.<IC,<pI(.*iI t3[t4T'lf^f^4 <1C.«1 





S«>V5?J 


sin ^ Y + C^R32r n = 9 RcStlvb ^ sin ’ifM^ 

^5?I cos ■ 55 ^ I «)l«il<i, ^ Y + ^ o'j'oic^ «ItC^ '*p^ sin '^1?' *l'il'9|<p 1 

/Qtt \ 

.•. sin f Y + ^ j = COS0 

sin ^ Y “ ^ Y - 0^ ^ ^ «I1^ sin 

.•. sin ^ Y ~ ~ 

tan ^ Y + n = 9 <ic«i tan cot ^ Y + ^ 

D'g'sk’t *?IW?r tan '*|i'’ll'9i<p 1 

( 97r \ 

Y + ^ 1 = -cot0 

( 9yr \ 

—— ^ ) ~ 


sin 




cos (llvr ± 0), 



cot{187r±^), 


cosec (Stt zb 6) 9 C^tC^ £|<PH W 1 


^1^‘t 'SIH ^ I 

■^) sin(107r -f 

IItt 
~6~ 

ITttN 

“ W 

'*i*iMH: 

'^) sin(107r + 0) = sin(20 x ^ + 0) 

n = 20 sin(20 x — + 6) 21 sN^ o'g'alo’t 'oi^qP^ 1 

z 

.'. sin(107r + 6) = sin0 


’t) tan 
^) sec 


- 6 ) 


’«i) cos 


(f) 






br. 15 c<pHRR) 


>1) cos = cos (6»+0= cos (12x1 + ^) 

71=12 ^SRf^R^O I 


COS 


/ 197r\ TT 1 
= cos- = - 
\ 3 J 3 2 


X) tan(i^)=tan(2^-^)=tan(4x^-^) 

n = 4 I 

6 


.*. tan 


/ll 7 r\ TT 1 

l-6-j=-“"6=-;i 


^) cot(9-y) =cot{-(^-9)| = -cot(9x|-«) 
lil'SIlCT n = 9 ^ ^ i>'8'»lc’t 'ai<ip^ I 


.'. cot ( 9 


97r 

T 


-(tan0) = —tan0 


, ( 177r\ /ITttN r / ,,n 

®) sec ( —— 1 = sec I 1 [•.• sec(—0) = sec0] 


= sec 


(l7x^+0) 


ITtt 


n = 17 -, y vq<jpRt^ I 

Zi 


.-.sec —— = cosecO, 


(-?)= 


A8. ■siH 

11 1 101 31 5 

sin—TT + cos—TT + sm-—TT + cos —TT + COS-TT 
90 30 90 30 3 

. 11 1 101 31 5 

sin—TT + cos—TT + sm—-TT + cos—TT + COS-TT 

90 30 90 30 3 

.22 6 . 202 186 300 

= sm— -TT + cos— -TT + sm-— TT + cos— -tt + cos—— tt 
180 180 180 180 180 

.22 6 . , 22 , , 6 , 60 - 

= '“Iso’" + “'iso” + + i80”> + ■ i80”> 

TP^rf-^S, 05|f^ 





Sco'Oij 


22 6 22 6 60 

= sin——TT + cos——TT — Sin——TT — cos——TT + COS——TT 
180 180 180 180 180 




« TT „ IStT „ IGtT „ 4771 

COS^— + cos'*-— + COS'*—— + COS'®-— 

15 30 15 30 


tan(9 = — COS0 sl^ W CT, + ^ ^ 

12 sec(-6>) + tane 26 

5 <=s >: 

tanO = cos9 6 1 

tan(9 = 4 = - 

12 X 

.-. X = 12, y = 5 

.-. r = V'(12)2 + (5)2 = ^144 + 25 = = 13 

. . -y 5 . -a; -12 _ , 1 13 

.•. sin0 = — = ——, COS0 = — = —— sec9 = —- = —— 

r 13 r 13 cos^ 12 

, sing + cos(-g) _ sing + cosg _ _ _ 

■ • sec(-g) + tang “ secg + tang ^ ~ ~ 

5 12 17 


13 13 

“12 “^12 


l3 = A 

8 13 8 26 




^*tt^ iJ.'Jj. tang = -v/3, - <g<27r’^g'il'^'siH W? 

Zi 

'^»lhh: tang g R'ol^i u'g'ak’t i 

R'®1o o'g'olc.’t tang = —-\/3 = tan 


•ills ^ I - < g < 271 

z 

tang = -\/3 = tan ^27i ~ 






V. fic<pHRR) 





I — < 0 < 27r 

/I ^r»-r 27r Stt 

.*. 0 — vQ — 

3 3 

0 < 0 < ^ ^ sin(9 + cosO = \/2 
sin0 + cos0 = \/2 

■^, sin0 = \pi — COS0 sin^0 = 2 - 2-v/2cos0 + cos^O 
1 — cos^9 = 2 — 2^/2cos6 + cos^O 
■^, 2cos^0 — 2\/2cos0 + 1 = 0 (v^cos0 — l)^ = 0 
\/2cos0 —1 = 0 

cos9 = ^ = cosv 
v/2 4 



^PlT*ll5T: 9 = - 
4 

AV. 0 < (9 < 27r sin^e - cos^^ = cos0 

sin^0 — cos^9 = cos9 
1 — cos^9 — cos^9 = cos9 

1 — 2cos^0 — cos9 = 0 => 2cos^0 + cos9 -1 = 0 
■^, (2cos0 — l)(cos0 + 1) = 0 
.-. 2COS0 -1 = 0 cos6> + 1 = 0 
'5I*ifK, cos9 = ^ 'of’W cos9 = —1 

COS9 — COS^ COsO — COSTT 




CTi;^ 0 < 0 < 27r ■srtJT l 



S»V517 




2 (sin0cos0 + \/3) = VScosO + 4sin0 0 < 

9 <2Tr 

V. ,_ , .. . cotO + cosec9 - 1 „ ^/i « 

wil^’SiM '5.i. A = —---—- B = cot9 + cosec0 

cot9 - cosec9 + 1 

^ ^ (?T^ (?f,B = \/3 

O 

gfsiH ^ CT, ^2 _ ^2 ^ 0 

’t) B = —pz 0 < 0 < 27r RG®1 9 <p?i i 


■^) B = cot9 + cosec9 = cot^ + cosec^ [■.■ ^ 

o O O 

-J_^A-A_ /Q 

x/3 

^ _ cot9 + cosec0 — 1 
cot9 — cosec9 + 1 

^ COM + coserf-(cosec^a-cot^^) , ^ 

cot9 - cosec9 + 1 

cot9 + cosec9 — (cosec9 + cot9) (cosec9 — cot9) 
cot9 - cosec9 + 1 

(cot0 + cosec0)(l — cosec0 + cotfl) „ ^ „ 

= ;-- = cot9 + cosec9 = B 

cow — cosec0 + 1 


.-. = B^ 

A'^-B^ = 0 

cot9 + cosec0 = ^ 


COS0 1 _ 1 
sin0 sin0 y/S 


% 3(cos20 + 2COS0 + 1) = sin20 W] 


3cos20 + 6cos0 + 3 = 1- cos‘^9 
4cos20 + 6cos0 + 2 = 0 =+ 2 cos 20 + 3cos0 + 1 = 0 
■^, 2cos20 + 2cos0 + cos9 + 1 = 0 








br. (ic,<pHRf« 


ib-s> 


2cos0(cos0 + 1) + l(cos0 + 1) = 0 {cosO + l)(2cos0 + 1) = 0 
.•. COS0 + 1 = 0 ^51^, 2cos0 + 1 = 0 
COsO = — 1 COS0 = — ^ 


'spifk, COS0 = cosTT cosO = cos ~ 

✓ Stt 4:7r 

0 = TT0 = TT »Tr i 

O O 

27r 47r 

1^5# ^^ItsT: 0 = —,— 

3 3 


V.\S 






sinA = —= 


sin 2 A ? 



-300° «I1^ ? 

'*[) %% 


vS. sin0 + COS0 = 1 ■^C^T 0 "STt^ 
(i) 0° Hi) 30° 

'^) i '*!) ii 


«r) 1 

«t) ''fflri 
Hii) 90° 

^) i 'Q ii 


8 . 

(i) tanO = I 

(ii) sin0 = - 

(iii) cos‘^9 = ^ 

2d 

C^sl^# 


V2 


'^) i 'Q iii 



C 


3 





■^) i 'Q n z 'S in ii 'Q iii 

f&c^^ '^ik'nlw ^ 'b sksT^ ■^: 


'^) z, zz 'Q zzz 


(t. sinB + cosC = 
a 

'Js. tan5 ■sfH C^^? 



^ a2-62 

’t) , 

\/a2 — 62 

‘H. 'srt^ '^: 

'^) sinTTT 

^) tan (-?! 

• 31^ 

V sin— 
o 

V. sfsiM (?r, 


a^ —JP' 
0 


.. ± ± /I 

cos— 

, IQtt 

®) cosec 

f 257r 
W) cos I —— 


^ ± wi ±tjyi C7/1 /I 

^ cos— + cos— + cos— + cos— = 0 

,, TT Stt Ttt IItt 
’*() tan—tan—tan—tan—— = 1 
12 12 12 12 


COtllTT 

■ 5 ) sec (—- 


.X .0 /1 ,9 UVl . 9 0 /1 . 9 3 /1 ^ 

sm^- + sin^-- + sin^-— + = 2 

7 14 7 14 

X 7'ir IStt Stt . IItt 

sin^cos—;-cos^ sin—^ = 1 

3 6 3 6 

X . 137r 137r .IItt / SttN 

«) sm—cot-^ - t.n—cos y j = 1 

tane = - aras sin0 sHctrtpp ^ cftsttn OT, ^ 

4 secO + tmO 5 

«». "stH '^: 





br. I 5 |(,<pHpiI« 


. Qtt Stt . 3l7r . Stt 
cos— + cos— + sin—— sin— 

4 4 36 36 

«h^ ^StT TtT 971 

’*fj cot—cot—cot—cot—cot— 

20 20 20 20 20 

.V t O TT n 3?! n 5?! rt 7?! 

sin - + sin — + sin — + sin— 

4 4 4 4 

n TT n 3?! StT q 7 TT 

COS — + cos — + cos — + cos — 

8 8 8 8 

V • o 1 ^• o f\ 37TT n StT 

sin^—— + sin^-— + cos^—— + cos^-— 
18 8 18 8 


'^) sin20 = 2sin0cos0 = 

1 + tan^O 

cos30 = 4cos^0 - 3cos0 


'«r) sin36l = 3sm6'- 4sin^6' 
2tan0 


£f^ <p(,<i a ('0||<fi<p|) 'sjH ^5^: 


■^) cota = —Vs, — < a < 271 

. . Vs TT 371 

’t) sina = , - < a < ^ 


1 ^ 371 

'*1) cosa = TT < a < ^ 

2 2 2 

cota = —1, 71 < a < 2a 


0 < (9 < -) 

■^) 2cos^0 = 1 + 2sin^0 
6sm^0 — llsin^ + 4 = 0 

®) 2sin^0 + Scosff = 3 

ivs. 0 < 0 < 27 i) 

2sin^0 + 3cos0 = 0 
cot^0 + cosec^0 = 3 
®) sec^0 + tan^0 = ^ 


'*!) 2sin^0 - 3cos0 = 0 
tan0 + cot0 = —^ 


'*() 4(cos^0 + sin0) = 5 
tan^e + cot2(9 = 2 

■ 5 ) 5cosec^0 — 7cot0cosec0 — 2 = 0 


2sinxcosa; = sina; (0 < x < 271 ) 

i8. 6440 I^Wlf»ii3l'!l I TJW 'Q 3.5° ^ 1 

"sn^ ^Pif^ ^ Cfr«tC® ^ l OT 0.84 ^ 

Rtii c’t^r I 

<3^% (?^ T>w 'Q c*«tc^ ^5[f^ ^ wR>?ih c^'f 

<PW? 





n) ^ 2rt%1^ ■5W <j»'s<i5( ipw? 

ie. 



^) fSM ABC ^ <^1^ bl<»l!^«l AB ^ 25 OT.R 0 

lil'^ ■51H W? ol^llu 1 'W Ruh '0|R>^»< <P<1(.<1? 

'*f) ABC 8lf% c->i(.<P(.’tt) 5 'oihf^'o ■ 5 :^ dI'^IIiJu W ^? 

’t) Bm ABOD Rt^s sin0 "sil^ <pw sfsrK (?f, tan0 + sec6 = x 

i'Jj, »|jj(..q>|^ Q|'SJC'8f<l ^^(.bt?) 7 (?i1^ »1<l(.l>(.?l C^ 

15° ^ '0|B)'g(,Bt<i 'W? 


^oiJs> 





'Q '*Ff?»|5T (Exponential 

and Logarithmic Function) 


'8 '*Ptv*tCT^ '0|(.*1^ 2tOrM l>l>l '0|*^>l^vs I 

^'ojIRc'o Strat^t I 

>£i ^«oi?r c»tw - 


► '8 ^«(.'0 ■'ItslC^i 

^ '8 'qjjeiil RI«S( £l5rM '8 <P?1(.'0 I 

► ^8 "^iNlf <p<icvo ’tt^i 

► «T’llI^1C.><51 Rl^SI 2iVH 'Q Sictlhf <P<|G'!> ^l<lt<l I 

► 1^ ’l9<l'01 <P'SG« <11^ I 

► 'Q «i1?«ir "^JNiT ’IHC^ 'il'^ ’llf'lf^ WUf 


► ^5r^si?T ^sjfi I 

► ^8 '*Pfs*FPr^^J^ C^f&Gifl<l ^n^K*lI <P<1G'S ^|51G<1 I 

► ^jh^G'llJGIIt) ■»lklG<)J ^ '8 grt^spi ^HGV® ■'It^l 


\Q 

Tl^.PpfSf (25JF1^ '0|lG«llfo'0 R<)0 ^ ^*0tC51?r '0 |Ig®iIi)*iI<I 'SgSI^ 

■^i^: 

R •>i<p«i <ii’^<i ^v’^triw G^iJ 

N ■’T^ ■^l's|R<p '5T?'«IH C31^ 

z ^ (?i& 

Q 'sg^ I 

ScOVOS »tf^, cO^-iO'Sr @|R 



few 


^ a ^ ^ ^ ^ n ^RlW 

I ^I^C®1 a C^ n ^®f ^^C®1 ^^<P«lI^C<P ^ a’^ = a • a • a • • • (n '^) a”" 

C^ a n ^rt^ I a f^f% (base) n C^ ^ 

a ^ (exponent) i 


34 t£i^ c^s^Sf f^ 3 4 I 

^(?) <^1'^ C^C5 I«I^ — li]'^ •*J&<P 4 I 

■51^: ae R <^'ii 

i. a^ = a 

a^ = a ■ a • a - •■ a {n C*r*nCF n E N,n > 1 

'0|^“11 C^cara®(a > 0) '51H if|»i'i'®l(,<i Rf^Rj <p<il <?1, x 'ilT ^®11 'OlMs| '*n^ p 

>^1^ ®t*l3 aP lira' »(h aP liTfr »<I(,*1<1 'oil'^si I 3'^ R(,<)i>»ll <pR I 'oil»<^)l 

'stiR, •y/S 'fl<pll> 's|\^'i ^’sllf \/5 = 2.236067977 • • • ('^1^ '^IH <P)l®i^c«il5<i <u<i^l^l <PW 
f?!i;?n:^ liR? w ^ ^ i \/5 '^i'^ -siH 

Pi = 2.23 p2 = 2.236 pa = 2.2360 p^ = 2.23606 ps = 2.236067 
P6 = 2.2360679 pr = 2.23606797 

Rc<n>'il <po<i 3 '^ '511^ 

= 32-23 = 11.5872505 q2 = 32-23e = 11.6638822 q^ = 32-2360 = 11.6638822 
54 = 32-23606 ^ 11.66465109 95 = 32-236067 ^ 11.6647407 
56 = 32-2360679 ^ 11.6647523 97 = 32-23606797 ^ 11.6647532 
’tt^UT (ai^ <U< 1^|?1 I 

<\*^'\<<> ’tW, 3'^ = 11.6647533 • • • 




^ a e R n E N ^C,«1 = a, a”+‘ = a" • a 


n+1 


£f5|t®t: '^'^t^j^nft a^ = a n G N = a • a • a • • • • a^a = a^ • a 


n 









^ '5,. a G R >^1^ m,n G N ^(.«1 o’” • a" = o’""''” 


Sim: Wt^lWl m G n<^'5Si^ ^ cmW^ or ■ a" = a'"+” • • • (1) 

R(.'<ii>*il I 


{!) ^n = l ’lit, 

= o’" • a^ = a’" • o = = ^h’l^ [^ i] 

.•.0 = 1 'Sf'IJ (1) ■JI'O) I 

*#, o = jfc ifIT ’SfJU (1) WI 'sNk, o’" • o'* = a’”+‘' 

'Sl^, oT • = 0 ^( 0 * • a) [^ b] 

= (a”® • a*^) • a •>i^c<ilej*i] 

= a’"+* • a [®l1i:^ 

= 0’"+''+^ b] 

n = A: + 1 '^1^ 6f»y (1) ■^ivsj i 

'^'®5lk 'o)lwk ’Nf^ '0|^<)l5l nG N '^\1[ (1) I 


.-. CWlCTl m,nG N oT- -oT- = a’"+" □ 


o’” . o" = a’”+" 


■’Jj£in5c<P •’pC^P'SI ^ I 

_ (fn ( o'""", m > n 

'S. a G R,a 0 ‘3'^ m,n G N,m ^ n — = < i 

1. o”-'" 


8fsi1®t: 


b. »l(.*i <p1^, m> n 's|^(.«l m — n G N 

.-. o’""" • o" = o(’""")+" = o’" ^ 

o’" 

. - ^ ^m-n [^51^ TJfOi^] 

a" 

"SIOT m <n 'sl^tei n-mG N 

.. Qn-m . _ Q(n-m)+m _ ^ 

o’" 1 

.-. - = - ^?PT] 

o" o"-*" 






srsit't ^ ^ lira 

^8. aeR^^m,neN^ (a”*)" = a"^" 

(f. a,b E R n E N ^c®i (a • 6)" = a” -b" 

i£W«r ^] 

'S '•Hw ^ 


^R?®T: a € i?, a ^ 0 '^, 

O. a° = 1 

8. a“” = —, (?r*tlCT n E N 

a" 

^H^I^tf ^*PEl^n^C't?r ^TSRT ?rNT '^, C*R •^&c.<Pfi t^lPi<p ^31 aJ^ ■aP‘ = a’”'*'” 
«rtt^ I 

^ qU 

m = 0 ^C <1 a^-a’^ = = — = 1 ^c<l i 

a"- 

Tjf^ m — —n {n E AT) 'Sf'lj 

a""" • a” = = a° = 1 a“’^ = ^ i 

a’^ 

^ 5 :Wf I 

i. ^) 2^ • 2® = 2^+^ = 2^^ 

^) I ^3^-3 = 32 
n) ^ = J- = 1 

> 35 35-3 32 

_ /5V 5 5 5 5x5x5 5® 

^ UJ =i’^ 4^4 = 4^^4 = i> 

®) (42)’' = 42x7 ^ 414 

^) { a%^f = (a2)® . (53)5 ^ ^2X5 . J3X5 ^ ^10^15 

■^) 6 ° = 1 
«[) (- 6)0 = 1 
^) 7-1 = i 

^) 7 “^ = — = — 

’ 72 49 











®) 10“^ = 
^) 10-2 = 



1 _ 1 
102 “ 100 


%*!l^ O. m,n £ N (a™)" = a™" WoT C>f%3 CT, 

(a”")" = a"*" a^O'^'^meN'ii^neZ 


■^, (a™)" = a™ • • • (1) 

C*r*rtC^, o ^ 0 m £ N '3'^? n £ Z 

i. £f*2lW '5IW n > 0, tilWO? (1) lil'^ -'I'oj'ol ■^<pl5l ■^»C^ (?r8TlT i 
K \^ n = 0 (a”")" = (a"*)” = 1 

a'"” = a° = 1[-.- n = 0] 

.’. (1) ^r®j I 

vS, <pR, n <0 n = —k, k £ N 

(iliwr (oTY = {ar)~’^ = ^-r = a-"*'' = = a™" 

^ ^ ^ ^ (a”*)'' 

8. C^Khs C^, ^<P®1 m^n E N ®r*lj — = a ^ 0 

_ a^ 

m > n — = a^~'^ o] 

a^ '■•is J 

_ a^ 1 

m <n '^, — =- o] 

gn-m 

Qjn 

/. — = a-(^-^) 8 ] 

m = n "^C^, — = — = 1 = a^ o] 

a^ a^ 

= ^ ^m-n 

5^: C^C<MWl m E Z W\^ a^ ^?IT 

^ 'ij. a ^ 0, 6 ^ 0 m, n E Z ■^, 

:>. • a” - 

a^ 

^ — = a""-^ 







O. (a™)" = a™ 


8 . 

(t. 


(a6)" = a”6” 
/a\" a" 

U/ ^ F 


5ltf«tfw CfNT' 6 (?r, (o™)" = a™", (?r«rn?T a e ii n e at 

’’t) ’Itf'rtw OT, (a • 6)" = a" • 6", (?[^ a,b e R 

n E N 

/1\” 1 

’t) 'ailoilk (?Nt^ (?r, - 1 = — (?I'«I1C5T, a > 0 nE N 

\a) a” 

/ Qj\'R‘ qP' 

WSo^ (ab)” = C^NI^ C^, ^-J = 

a, 6 € i?, & > 0 n ^ N 

^TsTsT '^<pI« Cff*(T'8 C?r, aJ^ • a^ = a'""'"" (i) m > 0 >^1'^ n < 0 (■^ 

m < 0 n < 0 I 




^1?^: n E N,n> \ a E R x E R ^l(.<P PR x^ = a '^, 'sw x 

a n ^ '^ \ n = 2 >^1'^ n = 3 ^«1(,<9 ^RTJfT 

I 

(t. ^) 2 -2 le-'il^ 4 Iff, (2)^ = 16 *^1^ (-2)^ = 16 

'^) -27 -3, ^^1^ (-3)^ = -27 

’f) 0 >^1?' n ^ 0, n G iV, n > 1 'fl?' 'SRJ 0" = 0 

^) -9 ‘il?' (.<plWl (R^, PI (,<)>IWl <il'^«i ^®I75I^ i 

lil'SttPT PI, 

(i) ^if^ a > 0 n E N,n > 1 '^, 'sw a 'o)»i»y *^»il'9|<p, n 'oik^i 

Sibil'S)<P ^»iG<p ^ya ■^Ib'® <P<ll {■^0, y/a Pr*lt '^) >iR? lilG^P a 

'il'?r 'S[**lJ n "5^ '5?I I n C®ft^ a ‘^l’^ n 

'iR? ^ ^ 








ia. 'Q 




(a) ^if^ a < 0 <^° n G N,n > 1 Rcsrlvte '5f?'«Uf ■^, vsC^ a 'f|<pli> 'SflSI n 'oilc?. 

■?I| '«|f=|l'9i^ I ‘Pol I n C'SrI'b ^c®l a ^(."l a 

C^ n ^ C»l^ I 

iiii) O'^RTn'^'^ ■i/0 = 0 

«sjv<u: 


i. a > 0 -5^ > 0 

a < 0 n Rt'Stl'to ^ < 0 [(?r«ftPT |a| a ‘^1^ 

<!j. y/i = 2,{Vi^-2), -2 =—^, 


= |a| 


fa, ^a>0 
1^—a, a < 0 


^31 S. a < 0, n G N,n > 1 n Rcerl® ^(.«i CT, y/a 



2W: 

|a| [•.• a < 0] 

= y(-l)"|a| [•.• n tat®] 

= -^ 

a/o = - t/H 

^l^«t S. --^ 31^'Slt5Ttal^l 


^ V. a > 0,m G Z n G N,n > 1 RW, (v^)"* = 


S|5Jt‘1: »)o*i -Q/a = X 31'^ 


= y 


x^ = a y^ = a^ 
y'^ — oJ^ — {x^Y^ — {x'^Y 


C<JC^^ y > O^x'^ > 0, '5^ ^ ^ ^ Rc<II>«ll ^fl^, y = x'^ 

% ^={^r 


a > 0 — 

^ n 


- (?r^ft^5T m,p G Z n^q G N,n > l,q > 1 ^5^^, 

Q 





8fs|t*t: qm — pn 

»)C*i <p15, -v/o™ = X x" = a"* 

(x")’ = {a^y 
■^, x"« = dr^ = dr- 
% (x")" = (a^’)" 

X® = n Rc<n>*il <pc'fi] 

■^, X = 

'o(;|Pl‘*ll*® i. ■*lf^ a > 0 >^1^ n, k E N, n> 1 ■^, '®w, ^ = "v^ 


a G i? n e N^ n > 1 a« = a > 0 Wt^ a < 0 n 

Rc'srivto I 

'sj^: ^ (a”")” = [^ ^] 

vsc<l = aS = = a an i£|^ n 

^ ^ ^ I **115^1 ^ 

a < 0 n E N^ n > 1 Rc'srlvb ^c®l ^ H ^ (?l 

an = ^ = — ^/\ a \ = —\ a\n 

an <£i^ 'STl^ ^ I 

'Sp^: a 'sjfPi an ^ i an ^£1^ ^II^ 

'STl^ I 

'b: a > 0,m G Z n G iV,n > 1 a^ = (an)’^ 

(t ^ ^ ^ V C^Kf (?r, 

= (^r = ^ > 0^^ EZ ^'^,neN,n>l 

'I'^^ls p E Z q E Z,n > 1 ‘^I'SpT C^, — = - ^dc< 1 c& C^t^ ^ 

^ 'n /Tf ^ 


^OiJs> 



^‘ORT^15^ >0 


^oi 


15^: ^ ^-“t JJbWiI a^ i£l^ m, (?r«l1W 

a > 0 r G Q I «IIWlMl (?«tC^ ^ CT, a > 0 r C^ 

2t^5H a^ '5?' »ii(.i<i wl(.»il 'ol<i's»u '5?I I 

^ ^5 <5 "#1% %r5It^ ^lT*Jl?r'l«I^^ c<ic<pl(.»il ■'ipo^P'S 'SRJ I 


^ io. o > 0,6 > 0 r,s G Q R(.®1 

■^) a'’-a® = a''+® 

^) - = a^-^ 
a* 

’t) (a'’)* = a’'" 




(aby = a^b’’ 



(^) 'Q (5f) 'siTwr cii^ (?r, 

'oilpl'^i*'o '^. ■^) a > 0 liR? ri, r 2 , • • • , r-fc G Q 

a'’! ■ -oT^ ■■■ a’’*' = a"’i+’’2+''3+-+’'''. 


^) ai > 0, 02 > 0, • • • , a„ > 0 r G Q ^(.“1 (oi • 02 • • • a„)’' = a^ • 02 • • • aj^. 
V, Cii^ CT, O" • a« = a"+? 
a > 0;m,p G 2^;n, qf G Ar,n > l,g > 1. 

— 'Q - cf*tt '*rt?i (?r, 

n q 

a^ • 09 = o^ • o^ = (a^)”*®(a^)”^ 'is <PW] 

= (a5fe)™«+"P [^ 'Jj] 

mq+np 

= a 

?7iq I Tip 
= ^*1 

m I £ 

= a« 9 

(i) a^ = 1 (?N1^ a > 0 a ^ 1, x — 0 

(ii) a^ — 1 a > 0 x ^ a = 1 

{in) a^ = qF a > 0 a ^ 1, j: = y 

(zi;) T > 0 ^ 7 ^ 0, a = b 

b 

ScDva-g ’tPr®’, i&^-io’sr GS|R 







^1^‘t S>. = b,by = c (f = di^ CT, xyz = 1. 

^rs|T*<H: 2t^ '*^s ^c's, b — a^,c — by <^1^ a — cf 
b = a^ = (cf )* = cf"= = {byy^ = b^y^ 

%b = ify’‘ 6^ = ^fy’^ 

.*. xyz = 1 

^1^‘t io. -Jlf^ a** = 6“ W (?f«IT'8 CT, *’ = a?-^ (3^ CStW 21^ W CT, 
a— 2b ^C«1, b = 2 


OTQTTf ^Tt^ a^ = 6“ 

.*. b = (a^)“ = (a) a 

^=©‘=(j)'=(“‘'“'-)‘ 

= as • a“^ = (SlillRvo) 

^prat?r, a = 2b 



% ( 2)2 = ( 26 ) 2-1 4 = 26 

:.b = 2 (sl^nR^) 

j.xV^ _ (^Xy/xy '^, 'OW X ‘il'5 I 


WSIIT 'oilcs?, x^"^ = {x-y/xy 

.-. = (x“)t 

^ ^ 3 _ ,3,2 9 

% Vx = X = (-)2 = - 

9 

-Jlf^ a® = 6*' = cf 62 = ac ^ 2W4 CT, - + - 

X z 

'5TS|T*I1^: WSTIT 'oiIc?., a® = 6^' '^, a = 6^ 

'sfm, cf = 63^ c = 6“ 


2 

y' 







'51‘OW h. ^Pt?^ 


b^ ^ac%lP -b^z ^ 6 x+^ 


2 = - + - 
X z 


2 11 

%- = - + - y ^rar ®H ■^'] 

y X z 


X z 


.•.- + - = - (sTsnf^) 


c+a 


0+6 


= 1. 


i®. srsfK ^ CT, 

/~i>\''+‘= /r“\“+'’ 

^>PIt*itiT: = [- ) xf—1 x(^) 

\x'^J \x°'J VxV 

= {x'’-‘=f+^ X (x“-“)‘=+“ X (x“-'’)“+*’ 

= x'^-^ X X 

_ ^62 -c2+c2 —0^+02-62 

= a;° = 1 = 

wiK'SiH i8. = by = c* '^1'^ abc = 1 OT^t^S x + y + z = 0. 

•»1»ll<t^: = by = = k 

^k(.®l a = ,b = ,c = /c* 

.-. abc =k^-ky-k^ = k^+y+’‘ 

W3TIt 'o|l(.^ abc = 1 
.-. k^+y+^ = l = k° 

.'.x + y + z = 0 

_ 1 1 1 

1 + ay-^ + ay-^ 1 + + a^-y 1 + a®-» + 

1 a-y a-y 


i(t. ■^rasT ^ 


l + a^'-^ + av-® a-y{l + ay-=‘+ ay-=^) a-y + a-^ + a-^ 




1 + a^-=^ + a^-y a-"^ (1 + a*-"' + a^-J') + a-"= + a-y 


i£|^ 


1 + a^-y + a-® + a-y + a' 


^o\5 



^o8 

StTfS <#f = - - -+- - -1-- - - 

^ 1 + ay-^ + ay-^ 1 + a=‘-^ + a=‘-y 1 + a®-« + a^-' 

a~'^ ^ a~^ ^ a~^ 

~ a-y + a-^ + a-® '*' a"^ + a-^' + a-y a"® + a-y + a"* 

_ g-^ + g-y + g-^ _ ^ 
a“^ + + a~^ 

i'b. g = 2 + 2 i + 2 i ■^, "SW OT«IT« CT, g^ - Gg^ + 6 g - 2 = 

^rsiT*<K: OTQTTf g = 2 + 2 i + 2 s 

g — 2 = 23 “ 1 “ 23 

(g-2)3 = (2i+2s)3 = 22 + 2 + 3-2t -25(21+ 2 s) =6 + 6 (g- 2 ) [•.• 
g- 2 ] 

g3 - 3g2 • 2 + 3g • 22 - 2^ = 6 + 6 g - 12 
g^ — 6 g 2 + 12 g — 8 = 6 g — 6 
.•. g^ — 6 g 2 + 6 g — 2 = 0 

is, ■^: 4"= - 3 • 2*+2 + 2^ = 0 

^i>lWT: 4“ - 3 • 2®+2 + 2^ = 0 
% (22)"^ - 3 • 2"^ • 22 + 32 = 0 
(2“')2 - 12 • 2“ + 32 = 0 
2/2 _ i2y + 32 = 0 <pR 2® = y] 

?/2 - 4?/ - 82 / + 32 = 0 ■^, y{y - 4) - 8 ( 2 / - 4) = 0 
( 2 / - 4 )( 2 / - 8 ) = 0 

2 / ~ 4 = 0 WNT, 2 / — 8 = 0 
2® - 4 = 0 [•.• 2® = y] 'smr, 2® - 8 = 0 [•.• 2® = y] 

<IT, 2 ® = 4 = 22 ^ 5 r?W, 2 ® = 8 = 2 ^ 
x = 2 X = 3 

X = 2, 3 




0 


2i+2l = 





'sr«(jra&. 




5"+2 + 35 X 5*^-1 3^-3^ 

-w~ 


€p -j-CO+Cl^ 


^) a = xy^ ^,b = xy^ ^ c = xy'^ ^ 'SW OT*lt^ CT 
a«-’’ • V-P ■ cP-^ = 1 

(i) 4“ -3^~^ = 

(Ci) 92 ® = 3»+i 

(vs) 2=*+^ + 2®+^ = 320 

®) W: 

(b) ’^(a®)y^)Va4 

W [l-l{l-(l-a;3)-i}-^]”' 

■?) ^ = Vb = \fc abc = 1 '^, 'sw 2|TilM CT, 2 ; + j/ + z = 1. 

^ a^ • a^ = (a"*)” '^, 'ow Sf5lt®t OT, m(n — 2) + n{m — 2) = 0. 


y sW®f^ (?r, = a™, m, p e Z <£!^ n £ N 

a,. SW ^ CT m, n E Z, m ^ 0, n ^ 0 

vs. i2W®f (?r, " (b^ " m e Z,n e N 

8. OT#S CT, 

'^) fai — fat + aHs + = a — 6 







LV ^ + 1 3 ^ 

^^-= (22+^2 — 1 

al+a^ + 1 


<t. 


02 + a6 -y/o 
a6 — b^ i/a — b 


n) (xi)“- 


1 a+fa 




1 1 1 

^)-1-1- 

1 + a-™6" + a-'^cP 1 + b-’^cP + b-^aP^ 1 + c-^o"" + c-p6" 


\ xb \ xc y 

(o^-fe-^)°(o-6-^r° 

(62-a-2)‘(fe + a-i)“-^ 

'b. <?NT^ (?r, 

X = a^+^6P, y = = 1. 

^) a^ — b, W — c d' — a '^, pgr = 1. 

^) a^ = p, d^ = q ^7 xyz = 1. 

S. '^) ^ + z^ = 0 c? = be OT %3 (?r, 

ax^ + + c; 2 :^ = Saxyz. 

^) X = (a + 6 ) ^ + (a — 6 ) ^ a^ — b^ = c^ OT^IT^ (?I, 

x^ — 3 cx - 2 a = 0 . 

^) a = 2^ + 2~^ '^, ^(.<1 OT%3 (?!, 2a^ — 6a = 5. 

^) a^ + 2 = si + 3“^ a > 0 (?r, 3a^ + 9a = 8. 

- h - 

«) ^ a^ = &3 ^ (ji-sftNQ (?r, + 1 ,- 1 , 

■5) -Tlfw 6 = 1 + 3 i + 35 ’®C^ Cii^ (?r, b^ - 3 b‘^ - 6 b-A = 0. 

^ a + 6 + c = 0 <71, 





is, 's 




—r-7 H- - H-7-7 — 1. 

X^ + X~^ + 1 X^ -\- X~^ + 1 X^ -\- X~^ + 1 

br. ^) a^ = b^ = c cf = 1 '^y xyz 'srR i 

^) x^ = y^ = z^ xyz = 1 ab + bc-\- ca I 

^) 9^ = 27^ ^ I 

y 

c&. 

^) 27"^+^ = 36 ^) 5"^ + 3^ = 8, 5"^“^ + 3^-^ = 2 

^) 43y-2 _ ]^g2:+y^ 3 a;+ 2 y _ g2x-\-l 2^^+! . 2^^/+! = 2^+2.2^^+^ = 16 

(Logarithm) 

Logos arithmas •TlWifit^'*1^Logarithmi Logos '5I*if'oilceilMl 
arithmas ^?'slJt i Logarithm “I'nl^il ^51*^ ^'*IJt WtC^TfMf i 

^f^t: aF = b "5^1, (.<)’'IIg*i a > 0 ‘^1’^ a ^ 1 'ow x (^ h a «i®nl '5?r 

(?n*nc^? X = iog^6 

'qvsiil^, a^ = b 'OW x = log„6 

X — log^6 ^(.<1 a^ — b 

‘^(.•'PC^il b ^'*bin5(.<P a X i^l^r £lR)®l’t (antilogarithm) WT ^Tl^ f^lf^, 

b = antilog^x 

'oici>q» Wf log 'S £|% log >^1'^ 1^ ^ ^ I 

^1^‘t iV. antilog2.82679 = 671.1042668 
antilog(9.82672 - 10) = 0.671 
‘Si^ antilog(6.74429 - 10) = 0.000555 

is»v<u: ^^I'aslPl^p logo "SIK '^5?[t Tjt?! (if) •»i'H(.<P 

(2£|f^ ■^^5® R'^slR'o Ci^Tl ^5ItC^ 

^^ssl^^lkf), 'o)|s)fil <11^, 

log264 = 6 2® = 64 log864 = 2 (?ns^ 8^ = 64 

^ '^sm, 1%^ 1%^ CStf^ ^ ^ I *HlW 1 ^ 

^ «t<MWl Ws ^ ^ ^ ^ I Cilt'MWl *H1W 





^o\r 


1%f% R.'^lw ^<il ^Il¥ I ^ C<MH 

■^s^T ^ ^ I 

a > 0, a ^ 1 '5'^ b ^ 0 ^(.®l b '^1'^ '0|*l*li a log^6 •'jf&'o 

■^1 


^) log^ft = X '*lf^ a^ = b^i (^) C*NT^ OT, 

’*f) log„(a"^) = X 
^) a}°Sab^b 

^»fl^ iJi), ^) 42 = 16 ^ log4(16) = 2 
’t) 10^ = 1000 ^ logio(lOOO) = 3 

yf) ^log^g ^ 9 [.. giog„i. ^ j] 

«) 18 = log 2 ( 2 i 8 ) [•.• log„(a®) = x] 


Gsif^ ’iffe 2W ci^TiT ^(.iic,^ 'f^*ii?r ■^uq’j.wi i 

i, log^a = 1 logal = 0 

log„(M X TV) = log„M + log^AT 

«• log„ = log„Tl4 - log„AT 

8. log„(Tl4") = TVlog^TVf 

<t. log^M = logj,Tl4 X log^ft |1^f% ^lt^<[Wf^ ^] 

^o. log25 + log27 + log23 = log2(5 • 7 • 3) = Iog2l05 

20 

Iog 320 - loggS = loggy = log34 
log564 = log 526 = 6 log 52 

«nv<u: 

(i) '*lf^ X > 0, y > 0 ii|'^ a 1 ■ 5 ?! 'ow x = y RW ifll^ C.<P<1'1 log^x = log^y 
(a) a > 1 1^1'^ X > 1 "R?! '»(.<! log^x > 0 





'*ptv*R 


^oi» 

{Hi) '*lf^ 0 < a < 1 '3'^ 0 < X < 1 '0(.<i log^x > 0 

{iv) ^ a > 1 0 < X < 1 'SW log^x < 0 

^) log^x = 3^ 

^) logio[98 += 2 

, ol 10 

^) ^°gV8^ = ^§ = y 

X = (v^)^ = (V^)¥ 

X = 2i'f = 2® = 32 
.•. X = 32 

’«t) logio[98 + Vx^ - 12x + 36] = 2 

% 98 + i/x2 - 12x + 36 = 102 ^ 100 
\/x^ — 12x + 36 = 2 
% x2 - 12x + 36 = 4 
% x2 - 12x + 32 = 0 
■^, (x — 4)(x — 8) = 0 
.•. X = 4 X = 8 

^8. C<i^ (?I, X 6i°gfcC-iogfc“ X (i°Sk°'-^k>> = 1 

logfep = (logj,6-logfcC)logfca+(logfcC-log^a)logfe6+(log^a-log^6)logfeC 
^ logfcP = 0'^p = A:° = l 
.-. X l^°&k<^-'°Sk°' X cJo«fc“-’°gfc*’ = 1 

CPfstlQ (?f, x‘°®»2' = y*°8«® 

*l1? p = logjjP, q = log^x 
aP = y, = X 
.-. (aP)9 = ^ 

'Sw'S'S ’tf^, Jsi^T-iosr @|R 



S»®s 


‘flr^ (a«)P 

X*’ = x'°8<.s' = t/°Sa“ 

wik'sH '^'!j. Writ's C*I, logj? X logpO' X log^r x log^ft = \ogJb 

■’fsiWT: = logj) X logp^ X logg/- x log^& 

= (logaP X logp«) X (log,r X log,6) 

= log^g X loggb = logj) = 

OT, 3- ]— + 3-^ ^^ = 1 

log„(a6c) logj(a6c) log^{abc) 

log^{abc) = \og^{abc) = y, \ogJabc) = z 
= dbcj b^ — abc^ (f = abc 
.*.a = (a 6 c)^, b = {abc)y^ c={abc)^ 

{abcy = abc= {abc)^{abc)y{abc)z = {abc)^^y^^ 

111 . 

.*. — I - 1 — — 1 

X y z 

log^(a6c) log^iabc) log^(a6c) “ ^ 

'^V. p = log^(&c), q — logf,(ca )5 r — log^(a6) ^ ^(.<1 (71, 

111 . 

-r H-r H-7 — 1 

1 q + l r + 1 

1 + p = 1 + log^(6c) = log^a + log^(6c) = \og^{abc) 

\-\- q = log^{abc) 1 -\-r = log^{abc) 

gfsiH ^^+ --1^— = 1 

log^iabc) log^(a&c) log^(a6c) 

111 . 

.*. -r H-7 H-7 — 1 

p+1 g + 1 r + 1 

W (?i^ (?r, = 1 

y — z z — X X — y 

^ Jog» ^ ^ Jog^ ^ ^ 

y — 2 2 — a; 00 — y 

loga = fc(y — 2), log& = A:(2 — x), logo = k(x — y) 







^*oms). 'SFf?*R 




.•. xloga + j/log6 + zlogc = k{xy — zx + yz — xy + zx — yz) — 0 
logo® + log6^ + logc® = 0 
% log(a®6«c®) = 0 

log(a®6^cf) = logl [•.• logl = 0] 

.-. a^lfcf = 1 








loga _ logl, _ logo ^ 



0 — c c — a a — b 


'^) 


a, &, c 1^*1 rS ^C<1 ^ (71, 


log(l + ac) = 2log6 


’f) 


( 2 ^ + = 7ab '®C<I (71, 



log 




^ logf ^ t = i(logx + logy) ■^, W di^ (?r, ^ ^ = 7 

\ 3 / 2 y ^ 

«) 


X = 1 + log^(6c), y = 1 + logfc(ca) z = 

1 + log^(a6) gfsjt^t 



(TT, xyz = xy -\- yz -\- zx 



(i) 

2log8(A) = p, 2 log 2 ( 2 A) = q ^q- 

p = 4 \o^ if]'^ TiliT 







logx^ = 6 logl4a;®^ = 3 ^c<i x 

'stR ^ 1 




^‘oi^?r ^imr ’?pt?»r c^c^i 's 

'oiIotImI 


PitM (x, y) s|H^c®il «T*p 


^tl#t b _ ^11#1 ^ 


X 

-2 

-1 

0 

1 

2 

3 

y 

-4 

-2 

0 

2 

4 

6 


a: 

0 

1 

2 

3 

4 

5 

y 

0 

1 

4 

9 

16 

25 






X 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

X 

1 

2 

4 

8 

16 

32 

64 

128 

256 

512 

1024 


i ^ X ^ y '5]lF[^;(:eTl^ v5|^ ^TSTl^ Tjt ^ y = 2x 

^n#r {x, y) W^m\U^ 'SJH^ W 

\S ^£l (^X, y) 'SlH^IJCe^ y = 2^ ^l^t I 2 ^<pI^ PiR^ 

^\^<\ X 1^1^ y i£|^ ^Tlt ^ I 

/(a:) = a® a: 'Sf'li ^s^tfw, (?N1^ a > 0 a ^ 11 

C^I^ 7/ = 2^, 10^, a;^, e^ ^^ilpT ^W '^v*R I 

»^^<U: ^W '^'*1^ f{x) = a^ CSt^sjFf (—oo, oo) = (0, oo) 


■^) ^?*t^ ^r4: 


0) 

X 

-2 

-1 0 

1 

2 


y 

1 

4 

\ 1 

2 

4 



X 

-1 

0 1 

2 3 



\S/ 

y 

-3 

0 3 

6 9 




X 

1 

2 3 

4 

5 

\y/ 

y 

4 1 

L6 64 

256 

1024 

(R) 

X 

-3 

-2 - 

1 0 

1 



y 

0 

12 3 

4 


{(t) 

X 

-2 

-1 0 

1 

2 


y 

1 

25 

i 1 

5 

25 


I'jii 

X 

1 

2 3 

4 

5 


y\sj 

y 

5 ] 

LO 15 

20 

25 


^) PcD^ c<phfi5 

(i) y = -3"" W y = 3a: (o) y = -2a: - 3 

(8) 1 / = 5 — a: ((^) y = a:^ + 1 ('^^) y = 3a:^ 










f{x) = 2^ ^ 'o|«9*i 

y = 2^ X <i^c^<pri5 'sr*ij y ^iPi^l 2i'>^v5 <^\i\ \ 




a: 

-3 

-2 

-1 

0 

1 

2 

2/ 

1 

s 

1 

4 

1 

2 

1 

2 

4 


y) t£)^ <P?1C®1 

C^T^lf^ ^IT^TTf I 

<pI^: 

(z) a? ‘^1’^ |x| y 'sjt^T 

0 C^) ^ ^ 

^ X —oo ^C«1 y ^ 0 ^ 

(ii) X ^*il'9J<P X y 

I X ^ oo y ^ oo\ 
^ f{x) = 2^ (0, oo) I 



'^t^: C®r^lfM ^'«P'i CT^rt^ —3 < a: < 3 
^) y = 2-^ ^) y = 4^ ^) y = 2t 



f(x) = y = a^ i£\-^ /“^(2/) = x = log^y 

X ^C«ll y a I 

f{x) = log^x ^ ^^\3Q|Rjvj) (JT^ a > 0 a ^ 11 
C^rsH, f{x) — logg^:, log^a:, log^Q^z; '¥fs*t^ i 





y = log 2 X ^ 

WtR'Si y — loggX ‘PO'I y — 2^ '*PtS[*t^ I 

y = X ^TtC^IW ^l><P £|R)<p«l*i 

ST’tlf^Tff?! y = X 

<£i^ CSt^spT R = (0,00) cm D = 



■^tW: >Pk*‘H’iC'lM CeT#ar vaiwp^ 4Cii^ '?Ft?*Pl ^«1 ti I 


'^) y = 3x +2 

^) y = - 

X 

^ y = 2-^ 


’*f) ?/ = + 3, a: > 0 ’t) y = x^ — \ 

\ n \ “t” ^ 

®) y = 3x ^) y= -q- 

X — 1 

W) y = 4=“ 


^*tl^Oo. f(x) ^CS\CS^ ^cmT^^'^\ 

\x\ 

/(O) = 1^ = ^ ^ ^?'a3|f^\s I 

.•. X = 0 R**3[(.'s £t^ R>1J»(I*1 I ‘life's X ‘^1'^ ^|a5<5 >iIc* 151 '®f^ St^ 

*pk“Hl^ Ru»(h I 

.-. 05lI?H Df^R- {0} 


^<^>=w = 


= 1, X > 0 
- = -1 ^x < 0 


.-. Tpt??^ cm Rf = {-1,1} 

^ItI^ vsi. y = f{x) = In^^, a > 0 (?5tC5R '8 

_ a — X 

'^\ 


R^lt*rtR; *RtW ^1^ R?’«IiR ^ ^ 

a + x „ ^ 

.-. -> 0 w ^_ 

o — X - 

(i) a + X > 0 >^1^ a — X > 0 ^“T^RT ^ 

(m) a + X < 0 >ilR? a — X < 0 ■5;?f 












(i) X > —a a> X 

=^ -a < X X < a 

.*. C5\C^ = {x : —a < x} n {x : X < a} 

= (—a, oo) n (— 00 , a) = (—a, a) 

{ii) => X < —a a < X 

=> X < —a X > a 

.*. = {x \ X < —a} n {x : X > a} = 0, 

QS\^ Df - (z) ^Q (zz) C*?tW £lt^ < 

(-a, a) 

C^: y — f(x) — In- =>■ e®' =- 

a — X a — X 

==> a + x = ae^ — xe^ 

=>• X + xe^ = ae^ — a 

(1 + es')a; = a(e2'- 1) 

_ _ a{ey - 1) 

^ ~ ey + I 

y (iRr 'st»u X I 


(-a,a)U0 = 


■^sfsf: 




■^) y 

^ 2 -\- X 

= l"o 

<*0 y-- 

, 3 + a; 

= ln 

2 - X 

3 — a: 

’t) y 

1 4 + X 

= ^A 

^) y-- 

1 5 + a; 

4 — X 

5 — X 


(WQTIT I 

C»lt<MWl X "SIK *HtW ^ 1 x 

I X '^1'^ |x| liRs Rf<l^R'®'»k<l ^^'aaiR's 

<P?ll '5[?I I 










\ X, x > 0 

|x| = < 

[—x, a: < 0 

OA. |0| = 0, |3| = 3, I - 3| = -(-3) = 3 


(Absolute Value Function) 
■*lf^ X G i? 'oC^ 


X X >{) 

^—x X <0 


y = f{x) = |x| = 


.-. C®tCSH Df = R<£(^Qm Rj = [0, oo) 



r 


/(x) = e 2 ^-1 < X < 01 'G C?r® 


'^T^IWT: f{x) = e , —1 < x < 0 

X ^ (?IC^ -1 cstw 0 I 

GSlOH Df = (-1,0) 

'Slt^ -1 < X < 0 /(x) G (e^, 1) 

/ = (e^,l) 


c»n#3r 

c^stM >ivi^w c^5ii?ir 'Stiil^Fs4«iw CRT i 

«tj|RFs<p'»lc<i c®T^f&ia 'op^sf i 

"Q '*Ffv*ic^ (^Nf5C3i?r 'oi'9q’*i l^c?r 'oik'ilu'il i 

(1) y = f(^x) = a^ 1^1'^ C®r*l!&ifl 'W: 

{i) ^ a > 1 X C»lt<MCHl SRNl^ ^ /(x) = a“ 

*HtWl 


















X ^Rtw X 

^ ^ f{x) 'sHif ^ ^ I 
^ X = 0 y = a^ = 

(0,1) C^ I 

v5. a; lira' ^\(M^ W\^ X 'SiH 

^1c'4 f(x) 'STti^ 

^It^ I wik X —oo ^C«1 y —)- 0 I 

y = a > 1 '^'*1^^ 
ffel Z)/ = (— 00 , oc) 

Rf = (0, oo) I 


Y 



r 


{a) ^0<a<l, ^RtW ^ ^ y = /(x) = 


i. ®1^ <pR, R**!^ vtohRw X 1^1'^ 
C-!^ ^?riWf wft^ X ^ oo 

y ^ 0 I 

^ 'W :i: - 0^ y - - 1 (0,1) 

I 

O, a < 1 1^1'^ X ^®fnw X 1^1'^ 'sjt^T 
'sjfT <II>jRC4 ^ 

y 'Sit^T ’^1^ y —> oo I 

^ a = ^ < 1, X = -2, -3, • • • , —n 

A 

y = /(a^) = = (^)"^ = 2^, 2/ = 2^ • • • , 

y = 2^. n —oo y —> oo i 
y = y*(x) = a^ tii'^ c®r^lf^ Ito^t 

D/ = (- 00 , oo) i?/ = (0, oo) I 


Y 



Y' 


'^t^: CV5lc^*i 'G C^ '^: 

^) f{x) = 2“ ^) f{x) = (i) 

9t) f{x) = e“, 2 < e < 3 ^) f{x) = e"^, 2 < e < 3 

^) /(^) ^ 3^_ 


(2) f{x) = log^x C^P^tfM 

(i) y = f{x) — log^x 0 < a < 11 x — a^ 

TP^-^br, \S[»'ffl<] ?tf®pO, ^^-io’Sr 



























Sjff i. y "SIH C’tl^ 

?tt^ ^r^, y oo '^s^ X "sn^ 
**Jc*u<l I^G<P *llR'o X 0. 

(M^ aP = 1 y = log„l = 0, 

■^'ofk W'^lfiS (1,0) I 

iff’f O. y '*|f®ll'9|<p 'SfR 'Sr*^k y "SfR 

f^ c’tt® «ii^^ «r*!fK 

y —^ —oo '5^ X RR 

«rii^ ^ifsifk X —OO. 

fRSf y = log^x, 0 < a < 1 
I Dj = (0, oo) Rf = (— 00 , oo). 



T 


{ii) y — \o%^x, a> 1 

i. a > 1, 2/ ©r»i3 x 

Tjt^T y ^ 

^ ^ a; ^ ^i2lT^ ^ I wfK 
y ^ oo RC®1 a; —>■ cx). 

^ - 1 y - logl - 0 

(1, 0) I 

'©T^, y ——00 ^(.81 a: 

oi 

fix) = log^a::, a > 1 ^£1^ 
iro^T "^CeTtl £)/ = (0, oo) 

i?/ = (— 00 , oo) 


y 


■ 


■■ 


■■■■ 

■■II" 


■ 


■I 

■■■1 

■■■■ 


!■■! 
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■1 

■■■1 

mm 


1i:m\ 
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■1 

■■■1 

iwm^ 

lai 

in 

\m 


■1 

■■111 

i^MI 

in 

laal 

I 


El 

■1 

IHI 

■■■1 

nSi 

181 

■■11 



■1 




■■■I 

■ 

■ 


■1 

■I 

■■■ ■ 

mmi 

■■■■ 

in 

■■ii 

laa 

■■■■ 

■ 

L 


■1 

■1 

■■■Hi 

mm 

■■■1 

■■■■ 

■■■ 

in 

■■■I 

IBB 


r 


08. /(a:) = logi^a: 

^1 

'^rsjWPT: ^ 2/ = fix) = logjQa: 

C<^c^vg 10*^ = 1 <Pl(.'sr^ y = log^ol ^ 

(1?0) X —>• 0 y —> 

—oo I ’^P^ a: —>■ oo "^©^ y —> oo i 
.'. y = logiQX I 

C5fp#3r ■^co^T I 

Z)^ = (0, oo) Rf = (— 00 , 00 ). 


y 


■ 

a 

a 

a 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

i 

a 















a 

B; 

a 

a 

a 

a 

a 

a 

a 

a 
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a 

a 

a 

a 
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a 

al 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 
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a 

a 

a 

a 

a 

a 

a 

a 

ST 

■ 

■ 

a 

pi 

a 

a 

a 

1 

i 

a: 

||: 

a 

a 

a 

a 

a 

a 

a 

RJ 

a 

■ 

fi 

a 

S 

k1 

S 

a 

b 

a 

Bj 
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a 

a 

a 

a 

a 

a 

i 

1 

a 

a 

a 

a 

i 

a 

B: 

a 

a 

a 

a 

a 

a 

a 

E 

■ 

a 

a 

a 

a 

s 

a 

Bi 
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0(t, f(x) — Inx ^ c^n^lf^ I 

'*1^I<I^: ^ y = f{x) =ln X 

C^I^ e^ - 1 y^lnl^O 

(1,0) I X ^ 0 y —oo I 

X ^ oo y ^ oo\ 

.*. ^ = In a: i 

Df = (0, oo) Rf = (—oo, oo) I 


®ill^5l«l vS'b, 


4 — re 
4 + re 


'^'*R I 


’^) Cv5t^SH I 


y 





mm 

ni 

818 

188 


■■■ 






::! 

■■1 

■■1 

SSI 

181 

881 

181 

Is 



■■11 

wsiu 


LiTiri 

■■■ 

m 

Si! 

III 

III 

■■■ 

III 

mwl w 

imw. 

^mm 

fltii 

■■■ 

rai 

la 























r 




^) ^(^) = In y 5f(re) t.v»lc^«i I 


^ 4 — re 

’^) Ci^TTf 'oilc^, y = - 

4 + re 

4 + re = 0 re = —4 y ^spi^^aelRivo i 


.’. re ^ —4 

.*. C5\^ = R- {-4} 

4 — re 


^) OTQTTt y = 


4 + re 


f{x) =y :.x = f ^{y) 
i£|'*PT, y = 

4 + re 

Ay -\- xy = A — X 
xy A- X = A — Ay 


’t) OTQ¥f ^Ic^, ^(re) = \n{y) 

4-re A-x 

•*• 9{x) = In--^ ['.• y = 


4 + re 


4 + re 


% x{y + 1) = 4(1 - y) 

1 + 2 / 

% f~\y) = ^xq— [■•■ ^ = /“^(2/)] 

.-. f-^{x) = w] 


.'. g(x) e R ^ -—- > 0 I 


4 + re 

















-—- > 0 ^ 

4 + x 

(i) 4 — X > 0 '^1'^ 4 + X > 0 
(a) 4 — X < 0 4 + X < 0 I 

i£|'«t^ (ij => X < 4 <i|'^ X > —4 

.•. (.'ttiwi ={x€-R:x<4}n{x€-R:x> —4} = (—oo, 4) n (—4, oo) = 
(-4,4) 

(a) ^ x>4^'^x<-4 

— {x e E : X > 4} n {x e a : X < —4} = (4, oo) n (— 00 , 4) — 0 
2 m Cvsm = (-4,4) U 0 = (-4,4) 

■^) Ci3Rc«i X y y — logjQX ^ \ 


X 

0.5 

1 

2 

3 

4 

5 

10 

12 

y 

-0.3 

0 

0.3 

0.5 

0.6 

0.7 

1 

1.07 


y = log^x 'SRJ (^) X ^ y 'SjR c5R«l 

ivsR ^ I 




a^-b^ '\ a+b 

ajsj I WT ■srtiT C^l^#? 

0 '«f) 1 ’t) a ^) X 

a, b, p> 0 a ^ 1,6 ^ 1 '^, 'ow 
(*) loga^ = logft^ X loga^ 

(ii) \og^y/a X log^Vb x log^v^ "SlH 2 
{in) X*°®«®' = y'°8o® 
vsc^ij^ 

'^) i 'Q a ’*1) ii '8 Hi ^) i 'S Hi ^) i, H '3 Hi 

'!)-<t ^ £tWt?r S'Qil ft^Q x,y,z ^ 0 ‘^1’^ a^ = = (f 



O. C^PhHj ^it^? 






c^oiis> 


h. 'Q '^'*R 




^) a = b^ ^) a = cy 

8. 9 {(M ac ^3^? 

^) 6^-6^ ^) 6^*6^ 

(t. 6^ = ac ^c®i Rc ,051 

1 1 2 .112 

X z y X y z 


^) a = c~^ 


n) b-^y 


1 1 2 

^) —I— — “ 
y z X 


^) 6»+“ 


„v 1 1 Z 

^) —I- _ _ 

X y 2 


'b. (?i^ (?r, 

, , /a"\ , /6"\ , /c"\ 

l°gfc j + l°gfc J + logfc j = 0 

’*1) logfc(a6)log^ + logJ6c)log;t + logfc(ca)logfc (^) = 0 
’f) logvs^ X log^c X log^a = 8 
^) log„log„log„ = b 

■^) ^ W Ci^ (?r, a%'’(f = 1 

b — c c — a a — b 

^) ^ ]£gfc^ ^ l^g^ ^ CPfslt« CT, 

y — z z — X X — y 

(i) +y = 1 

(^ . ^z'^-\-zx-\-x’^ . ^'^+xy+y'^ _ 

^) ^ ^ogfc(l + ^) ^ 2 ■^, W Cii«ltv3 (?f, X = i±^ 

log^fcX 2 

^) CT, log / ~ - 2log,(x - 

^) ^ '^, OT%3 PT, xlog*. = logj.a 


'5) xy°' ^ —p, xy'’ ^ — q, xy^ ^ = r 'oc^ Walt'S OT, 


{b - c)log^p + (c - a)logj.g + (a - b)log^r = 0 
^ ^ ab logfc(a&) be logfc(6c) ^ ca logfc (ca) 


a “h 6 
a‘^ = b^ = d' 


6 + c c + a 

^ x(y + z - x) ^ y(z + X - y) ^ z(x + y - z) 


■^, (7f*IT« (?r. 


logfcs: 


HkV 


logfc^ 


■^, (?r, 


xVyX = 







V. 


io. 




^) 2/ = 3^ ^) y = -3^ ^) y = 3^+^ 

icl) 2/ = -3"^+^ ^) y = 3“"^+^ '^) y = 3"^-^ 

PlCD^ C^T^lffer ^5|W^ CvSt^SH 'Q 

'^) 2/ = 1 “ 2"^ ^) 2/ = logio^ 2/ = ^ > 0 

/(x) = ln{x- 2) '^’»Rf^ Cv?n:5i7f (i)^o WI 

f(x) = In-■JpT?*!^#?' 0511?^ >£1^ (m W i 

1 + X 


c®tc5R c^ c®r#3r i 

■^) /(x) = |x|, -5 < X < 5 


'*f) f{x) = X + |x|, '*1^ —2 < X < 2 

’f) fix) = l 


X 


0, ^x = 0 


63/-2 

2^“ • 2^'-! = 64 • • • (z) 6“ • — = 72 • • • (m) 

O 

^) (*)'® (*0 ^ X 'Q y i>«i‘p RFl^ '^5l<p<i(.‘'l I 

'*f) I 

^t) X *« y '^l'?r'siH C^ o'g'gter'S ((?KtI?T 'oi'«'^ 

C^ 90°) ''®R O'g'JBflU ' 0 ||i)\s iff 15 '^ iffff C‘*pi£|<p«1 'Q •Pff'S 


i8. WG?rt 2/ = 2® 

ffs) 2tPt^ ■?Ff?»Pif^ C®tC5H lil'ff? CffS! I 

'ff) csTfffM ■ffs?r lii'ff? >ii'?r I 

’t) iiif& 

'*Ff?*l»in><) c^nIm I 




/(x) = <^1^ g{x) = 27“+^ 

^) f{x) iffff t'ttlw'i I 


^) /(x) + g{x) = 36 X I 

q(x) = g(x)'ii?'(?r#ar'5rs^^(?ff'#3r(?ii;ffyc^^ 

fix) 

I 







(Binomial Expansion) 

?lf^ (?iW, liR? voiitsni&rii 

wiRi.'o I ?lf% ^ 1^1?' 

'Q >i!»iii>ii ’ll® I 

Fs*i (iiT c<iR 1% si%?ri?r ■^i^tf^ '^ppt^ '^, <p<il I ^*}i?®i'®i(,<i 

■^It^ 'il?' ^ '^5^, ^ 'sit^ilTCsr t<i(.<pl(.*il ^sp|fHI'?i<q> <J^5!f^l]^ ’tilc'oii 

<llPl< '5IH <p<il ■^'»<i I '©(.<1 ’1<)l(.ii "sit^ ^tsiT (n < 8) 

'oiI^^»< ■Jii I R<iiifi5 f*W%rf Ji^(.\Bf 'Q <p«(.\o (Tf ^sf^ij 

fi'Sjet (?lf& ’UPTC^^ra' (Pascal's triangle) i ft’t^ ?lf^ 

^ SRt^ ^ 

lil ^*|jm C»fW - 

► ^<i(.'o I 

► *ljh(.^®i farg®? ^'Sic'o <11^ I 

► ■~q|'»lR<p '5T?’slH file's?! It’# R'^!^ ■^#1 <p<i(.'s <11^ I 

► n! 'Q "Cr 'SfR It# ^p^ic.'o ^l<i(.<i i 

► 1t^ R'^Ri «iif«lf^ 'wdt ■’PiPrPT <p?i(.'» I 


(1+2/r 

’tW^ ft-# ^ (Binomials) ^ ^ i a + 6, x- 

y, 1 + x, 1 - 2 ; 2 , - fe2 ^^5j|f^ | gf«|c5|^ if)-^ 1^«# 5#r (1 + y) 

ISIS'S I (1 + y) ■#■ (1 + y) ^ <p<i(,'o sllft» 'ol^(.«i ^STPrat ’IH 

(l + y)2, (l + y)3, (l + y)^ (1 + y)®, • • • ^^ i ^STPraT W#, 

^ (1+ y)2 = (1+ y)(l+ y) = 1+ 2y+ y2 

^ (1 + yf = (1 + y)(l + y)^ = (1 + y)(l + 2y + y^) = 1 + 3y + 3y^ + y^ 





^^8 

"SITWf (l + yY, (1 + 2/)®,-•• 11%=^ 

(1 + 2/) ^ W <ll'»(.'o ^l<^c<l t[®t^ *3 '^5^ I ^51^ 

•'tR'st C^ ‘?i^G'o RW *)l(.'o (1 + 2/) (,*l(.<pl(.*ll V||vi> (sjf^ n) '“f^^ si'll (1 + 2/)" 

i£|^ <p<iI rw I n 1^1?' ilH 0, 1, 2, 3, 4, • • • »il(,*i?i 

TSrsu lilt ^g?*t «im^ I <£\-oR gllls^ «n^ 'oH'olW ^ ^ i 


n 




n = 0 

{l + yr = 

1 

1 

n — 1 

{i + yy = 

1 + 2 / 

2 

n = 2 

(i + y)^ = 

l + 2y + y^ 

3 

n = 3 

(1 + 2 /)" = 

l + 3y + 3y‘^ + y^ 

4 

n = 4 

{i + yr = 

1 +Ay + 62 /^ + 42 /® + 2 /^ 

5 

n = 5 

(1 + 2 /)" = 

1 + 52/ + IO 2 /® + IO 2 /® + 52/^ + 2 /® 

6 



’tl^i 


‘I’Ci'fi 'o|l*i<il (1 + 2 /)" Rwl® Pi’^lc's 'oil'^ic's 


■^) (1 + 2/)" (n + 1) '3Tv'*lJ^ ^ «I1^^ I ^*!ff«, ■*1^ C5W 

I 

^) 2/ '‘l^'ll RCH 1, 2, 3, ■ • • , n ’i*!’'® I 2/ 

«i>viN« ^ n <#1® c^fNn:^ i 


R-^Rtvo 2 / >5'^ Rf^ ’^l(.'o<i JiR’lc<p R’tR ^51^ (coefficient) i 

1 ^ y Rw&'il file's I R'^R><i ^R^t®ilc<p fistic.®! «rfsi?T ^fl^, 


0 

II 

1 

n = \ 

1 1 

n = 2 

121 

II 

CO 

13 3 1 

II 

1 4 6 4 1 

10 

II 

1 5 10 10 5 1 


^ <p<ic,®i CFf^ Ri'jtsrfl 'o(l<p|<i *jW <p(.<i(.^ I R-^^R)?] R'fera' 

C#*R Blaise Pascal •‘PWi i '^1^ R'gstw ’lil'>ic<pc,®i<i R'jjst (Pascal's 

triangle) ^ i ’iihc^pc®!?! R)'s?c®tti R’1% R->\^R)C'» 

R^ <P5ic.® *1lR I 







fi'j'jit cstc^ 'oiNol Cf^luo ifi'^ >3 tbh 1 ^srtc^ I fi'sjt'srn 'siWtCT?r 

n = 5 'Q n = 6 ®t*ij 1^*1% 

n = 5^1 5 10 10 5 1 


n = 6 ^ 1 6 15 20 15 6 1 


.-. {1 + yf = l + by+ lOy^ + lOy^ + 5y^ + y^ 

:. (1 + y)® = 1 + 6 y + 15y^ + 20 y® + 15y^ + Gy® + y® 

(1 + y)^ = 1 + 7y + 21y2 + 35y® + 35y^ + 21y® + 7y® + y^ 



wfsrat 'ol«i'olw cstTiH '®Irc®i ■*11^ i£i^ lii^ n4«i^l «it^^ I 

CT^ ^srfsraT (1 + y)® R'^1^ 'Sithc.'o '51^ 'olRt'n (1 + y)^ <5?' R'^R* ®tH| iiii<p|<i I 

'oihli^ c<iwl(.»(l ft^t% 'StHli^ ■'51^ sioiileri i 

«|I>)<|I -’ll^hR C#^ Wiq ‘Pile's I ‘»l3h(.«PC®l<l 


Rl'Sjsr C«IC^ 'oiNi^l ’lit; ft®# R-^R)?! n ’l^ CT5H '0|<i'^l(.i 

^ R'»fi%T I ^sitsrat <iR# ^ 1 ^ fR g*h>»(I (?r«ltw n ^ <^ 1 '^ 


r 'q<iHI(.' 1 <) ji'HRR* I '*lf^ n = 4 ’I^PR’^Ot 51^ I 'o|l><?ll 

’I'f’lpr Rcj^l« I 


■*1^ ra = 4, ’IW^UT 5 i^: Ti, T 2 , T 3 , T^, T 5 


'oit'iii -^jsit; 1 ^ 4 ^ 6 , 4, 1 





5t»vs^i ’tf^, 













voy ’ viy 

4 X 3 X 2 X 1 
1 X 2 X 3 X 4 


= ^=4 

1 ’ u 


4x3x2 

1x2x3 


= 4, ^ 


['^hc.<pc.«n<i R'sjet cstw '^11^] 

•»(kl(.<u (re = 1, 2, 3, • • •) 15'5®t cURwil 


re = 1 


n — 2 


re = 3 


re = 4 


re = 5 


5 


(StC^ 'oils'i^l »iRC'st'^ ■qeic.'o (1 + 2/)^ '^1'^ R'^l^'Si (^ 2 + 1 ) 

‘3’^ (1+2/)® {T 2 + 1 ) '8 3^ (Ta+i) ’’fw?r ^f*4l3si?r 


I ■^hl<l'‘l'®l(.<l (1 + 2/)” 


i£|^ -srN W ^ ^ «lNIWl 


(r + 1) ^ ’ff (Tr+i) ^ 


Qi^st ^ ■^i 


Ql^C'Sffi ^ WSJ^ ’fl^, 


^^mrre = 5 


5x4x3 

1x2x3 


5 X 4 X 3 X 2 
1 X 2 X 3 X 4 








io. R=^R> 

5x4x3x2xl 








x2x3x4x5 

■• 0 = 

6 X (6 - 1) X (6 - 2) X (6 - 3) 


v 3 


5 X (5 - 1) X (5 - 2) 
1x2x3 




\AJ 1 X 2 X 3 X 4 

^srfsrat 

^n\ . /n> 


(:)-'(:) 


n n X (n — 1) X (n — 2) • • ■ (n — r + 1) 
T, 


Ix2x3x4--*xr 


(1 + yy = y^ + y^ + y^ + y'* 

4y + 6y^ + 4y^ + y^ 

(1 + 2/)" = ( n + (1)2/' + (2)2/" + (3)2/" + (4)2/" + (5)2/" 


= 1 + 4y + 6y^ + 4y^ + y^ 

■(: 

= 1 + 5y + lOy^ + lOy^ + 5y^ + y^ 

‘^1'^ (1 + y)” 'ir?r R'^I^ 

a..)-(;>«.(:), 

, n 1 n(n — l) o n{n — l)(n — 2) « 

= 1 • y° + nyi + \ , ' y^ + , - -y^ + • • • + 1 • y” 


1-2 


1-2-3 


_ . ^ n{n-l) „ n(n-l)(n-2) o 

.-. (1 + y)" = 1 + ny + \ ^ ' y^ + ^ ^ -^y^ + 


1-2 


1-2-3 


+ y" 


^l^«l i. (1 + Zxf 0 ^ I 


1 

1 1 

121 

13 3 1 

1 4 6 4 1 

1 5 10 10 5 1 




S»\5i7 


(1 + 3a:)^ = 1 + 5(3x) + 10(3 j;)^ + 10(3a;)^ + 5(3a:)^ + l(3a;)^ 

- 1 + 15x + 90:^2 + 270^3 + 405:c^ + 243:i;^ 

(1 + 3a;)® = {3xf + (Sx)^ + {Sx)^ + (3x)® + (3x) 


% (l+3x)® = 1+j(3x)+^(3x)^+ ^ ^ J (3x)®+ ^ ^ J ^ (3x)^+l-(3x)® 
= 1 + 15x + 90x2 270 x® + 405x4 + 243x® 

^l^«t (1 - 3x)® ^ I 

lifi'scet?) jiIrI(.<u - 


1 2 1 

13 3 1 

1 4 6 4 1 

1 5 10 10 5 1 


(1 - 3x)® = 1 + 5(-3x) + 10(-3x)2 + 10(-3x)® + 5(-3x)4 + l(-3x)® 
= 1 - 15x + 90x2 _ 270a;3 + 495^4 - 243x® 


(1 - 3x)® = j (-3x)“ + j (-3x)4 + (-3x)2 + j (-3x)2+ (-3x)4 

+ (5)(-3i)' 

= 1 + |(-3x) + f^(-3x)‘ + + l[l'.l'.l (-3xr + 1 • (-3a:)' 

= 1 - 15x -h 90x2 _ 2702;3 + 405a;4 _ 243a;5 

ac®<u: (1 + 3x)® (1 - 3x)® R-^R) (?tw (ttsit (?f, R'^Fo i 

T^^plsf 'sitjft?, +, — j -I-,••• lii^r"STfwr’iT^Tit 


(1 -l- 2x2)^ (1 — 2x2)'^ R'^'s I 






^*01^ io, R'^Ri 


(1 +-)® ’Nsrar 




R'^Fo <U'qRl<i (1 + -)® 'ii?' ^ ’f*^ R-^Fo 

"*i>-(:)'i’-(:)’i'--(;)>i'-*G)'i>-(:)'i: 

8jj; ^ 8-7-6 ^ 8-7-6-5 W 

"*"1 a:'*'l-2 1-2-Z x^ ^ 1 - 2 - 3 ■ 4 x‘^ 

, 16 112 448 1120 

~ 1 "I- 1 - Y - 3 ” - 4~ 

X X^ X^ X* 

2,„ , 16 112 448 1120 r,_ o- , 

.-. (1 + -)® = IH-1-^ H-^ H-^ ’tW “'IW M’^l'o] 


8 . (1 


'S X^ ^5^ I 


■R'^ R'^Fsxi -nklc*)) •^, 


a:\s ^8\, x^.o . f3\, x^.i , f3\, x ^.2 


('-t)'= 0 (-t)"+ 1 (-t)' + 


fS\ f x'^sA 

+ 4 (-4) + 


' 8 \ . 0:2 


--Y 

A ) 


, , 8 . x 2 . 8-7 .x"^. 8 - 7-6 . 8 - 7 - 6-5 ,x®^ 

= M+r(-T)+r 2 '(i 6 )+r^'(-M)+r 2 : 3 : 4 'W+- 

= 1 — 2x2 _|_ Z ^4 _ Z^;® + • • • 

4 8 

3,2 

(1 - R'^Fot'o c*r*lT X® I X® o '^i'^ x® 


.-. X® 0 X® -- 



% ■^: 






i. ISi'sj«t R'^Fo <u<iRh ■^»c?r (l + y)^ R'^Fs 1^«f^ i ^ 

Rj\|Fo<l •^IrI(.*u ^) (1 — 2 /)®'*t) (1 + 2a;)® R'^Fo <P<11 

X ■srtc®?" 'i>i^>iiw ■^) (1 + Axf '£s^-^) (1 - Sx)’’ Sim Wi m 

Rj \|\8 I 

«. (1 + x^)® '3'^ R'^Fs'Si ’t'T I ^ «p«il<p»i (1.01)® 

"sit^ I 

8 , X 'oi^-^lw Rwl« gfsfsr R)«iR ^ I 

^) (1 - 2xf ■<) (1 + 3x)® 

«•, R^Fs>iHti><) ^m ’t'T w I ^ ^ 

(.<l(.<pl(,*1l 

^) (l- 2 .y ^) (l + ?)‘ ^) (l-l)' 

'll. X® (1 - x)® '^I) (1 + 2x)^ I 


{x + y)'^ R*^!^ 


^ ^^•'5 (1 + y)'^ ‘i]'^ R'^R) Rc?J ^lc®lli>*il <PwR. I Ra^R)<h 

{x + yY' Rf*^ '^iIcciImI <p^<1 n i (x + yY R'^R^ 

^*1T^N55|C<1 •TfW ^RRvS I 


wtf^, 

(1 + y)" = 1 + Qy + ( 3 )^^ 

^m, {x + y)’^= [x(l + |)]" = x”(l + |)" 










io. 


{x + y)^ = x” + x'^ ^y + x'^ ^ 2 /' 


"" UJ^'' V + ---+2/” 


ft^ I ®i^%r 1 ^ 1 ^ R-^R) (1 + y)’^ I 

X n 0 C^ ^^1 ^O^ics?. I ^Ic^ll ®1^^, £l% X 'Q y <^1'^ 

(?rM^®i R^f%^ I £f^ :r ^rl^ n ^C?J I R<P 

f^^^l^'olc^ y ^Tl^ 2t^ ^c?i (?^ n ^c?ic^ i 

(t, {x + y)^ C^ 1%v^ (3 + 2x)^ I 

^>Plt*tK: (x + yf = x^+ x'^y + x^y^ + x‘^y^ + xy^ + y^ 

. ,4 5-4 „ „ 5-4-3 2 , 5-4-3-2 , , 

= x^ + bx'^y + Y~^^ y + 1.2.3 ^ ^ 1 ■ 2 • 3 • 4 ^^ ^ 

= X® + 5x'*2/ + 10 x^2/^ + lOx^y® + 5x1/^ + y® 

.•. Picfil R'^f^ (x + y)® = X® + 5x^y + lOx^y^ + lOx^y^ + 5xy‘^ + y® 
i£l'«tJT X = S ‘3'^ y = 2x <1 '^Ir 

(3 + 2x)5 = 35 + 5 • 3^(2x) + 10 • 33(2 x)2 + 10 • 3^{2xf + 5 • 3(2x)^ + (2x)® 

= 243 + 810x + 1080x2 + 720x3 + 240x^ + 32x3 

.-. (3 + 2x)3 = 243 + 810x + 1080x2 + 720x3 + 240x^ + 32x3 

'b. (x + X '3?' ’qk'Sfi 'oi^-nlw <1^ R'^vo ^ i<)'^ 


X ’liIU “HI® I 

H’# 'oi^»ilw < 11 ^, 


X + — = x° + I x^* — 




\ 


fi 6 * 54 ! 6-5*4„l 

= x^ -\- 6x^ H- x^^ H- x^—z 

1-2 x^ 1-2^3 x^ 


= x^-\- 6x^ + 15 + 20^ + 

X'^ 


.*. R’^R) x^ + 6x^ + 15 + 20^ + • • ■ a:: ^ 15 

X 

*1. X '3'^ ’«ItU5^ «l^>llw (2 - 1)^ R'*^5R><I £f«l^ ’tw 

^ I ^ R'^Ri'Sl »lKlwj (1.995)2’ (£ra ■STt^ '5!^ ■^tW ^ 1 










128 + 7 • 64 


/ x\ 7-6 „„ 7-6-5 / x^\ 

(-2) + r:2'^H4j^r^“(“8j + 


3 

+ ••• 


.-. ( 2 -^y = 128 - 2242: + 168x2 - 70x3 , 

• ^(7^ ^2 - ly = 128 - 224x + 168x2 - 70x3 - 


2 - ^ = 1.995 I = 2 - 1.995 x = 0.01 
i£\-^ X = 0.01 ’tit 

(2 - = 128 - 224 X (0.01) + 168 x (0.01)2 _ 70 x (0.01)3 + ... 


% (1.995)’’ = 125.7767 (5^ ii*tf^ ’IW) 
(1.995)’ = 125.7767 


n\ (flRR "Cr 

2 = 2 • 1, 6 = 3 • 2 • 1, 24 = 4 • 3 • 2 • 1, 120 = 5 • 4 • 3 • 2 • 1, • • • 

’llfti 

2 = 2 • 1 = 2!, 6 = 3 • 2 • 1 = 3!, 24 = 4 • 3 • 2 • 1 = 4!, 120 = 5 • 4 • 3 • 2 • 1 = 5!, 


4! = 4 • 3 • 2 • 1 = 4 • (4 - 1) • (4 - 2) • (4 - 3) 

5! = 5 • 4 • 3 • 2 • 1 = 5 • (5 - 1) • (5 - 2) • (5 - 3) • (5 - 4) 

.•. ^^* 1 'olc<i ’H^, n\ = n(n — l)(n — 2 )(n —3) • • • 3-2 - 1 (^Hs n\ 

(Fac±orial) n ^ ^ 1 ’®§,’t 3! f^, 4! '51^ ’t^ 

■^1 

/5\ _ 5 • 4 • 3 _ 5 • 4 • 3 • 2 • 1 _ 5! _ 5! 

1^3^ “ 1-2-3 “ (1 ■ 2 • 3) • (2 • 1) “ 3! x 2! “ 3! x (5 - 3)! 





io. 


7\_7-6-5-4_ 7-6-5-4-3-2-1 _ 7! _ 7! 

4 J “ 1 • 2 • 3 • 4 “ (1 • 2 • 3 ■ 4) • (3 • 2 • 1) “ 4! X 3! “ 4! X (7 - 4)! 

wpraT ’I# 


_ n/^ 

— 


\r J r!(n —r)! 


r / r!(n —r)! 
/7\ 7! 


•■• ( 4 ) - 4!(7-4)! “ ( 3 ) “ 3!(5%)! “ 

= "c;,^5r<K, 'Q "c; ‘fi^’sn^T 


^ 1^1= ^Cr^ = 


n\ n\ 1 

n\{n — n)l Ti!(0)! 0! 


1 = ^, 0 ! = 1 


n! = n(n — l)(n — 2) • • • 3 ■ 2 • 1 


_ n/^ nr^ _ i 

— Or, Otj — 1 


’■ r!(n-r)!’ ^0, 


= = 1 , 0 ! = 1 


"^0 = 1 


^sirsrat f 1 "a ^ 


(1 + 2/)" = 1 + "Cl?/ + ”(722/2 + ”(732/^ + ■ • • + "(7,2/’- + • • • + ”(7„2/" 

^ \r. „ “ 1) 9 “ 1)(’^ ~ 2) , 

(1 + 2/)" = 1 + n2/ +- —-y H-- -y^ H— + y 


^P^-NDO, #^5■, ift^-io'sr 








. n(n—l) « n(n—l)(n — 2) o 

(1 + y)” = 1 + nt/ + ^ ^ ’ y^ +- 1.2.3 - 


^Sl^otvStW, 

(x + y)" = a:"+ "Cix"-iy + "Cax"-V + "Caa:"" V + • • • + ^CrX^-^y^ 

H-+ "Cny” 

(x+y)" = a;”+na:”~^y+ ^^^ —^a:"“^y^H-hy" 

z! o! 


- 1 .. , «(«-l).n-2„.2 , «(«-l)(«-2) „-3„.3 


(x + y)” = x” + nx” ^y H—^ 


1-2-3 


x"-v + ---+r 


*HlW n ^ 

H’# 1^^ (1 + y)" ’Iff ?f (r +1) ^Tr+i = f”'l y^ "C'ry’' 


(x + y)" = x" + "'C'ix"“^y + "C 2 x"“^y^ + ”C' 3 x"“^y^ H-h "C^y” 

^ „ 1 ~ 1 ) ,.00 “ 1 )(^ ~ 2 ) „ , , 

^ (x+y)" = x”+nx” ^yH——^x" ^y^H—- -x^ ^y^H-hy 

3iTsim ’Iff ^ (r + 1) ^ ’Iff Tr+i = f”^x"-’'y’' ^ "(7rx"-''y'’ (?N1f?T ^ "(7^ 


^fft^ V. 


CTf R'^'o <p<i I 




x-X) =x^+ W-X-\ 


w-X-X]^+ (-X)" 


+ ^Qx® 


, , . 1 5-4 „ 1 5-4-3 , 1 5-4-3-2 1 1 

x^ 1-2 x^ 1 • 2 • 3 X® 1 ■ 2 • 3 • 4 X® x^® 

, . o 10 10 5 1 

= x5-5x2 +-- + ___ 


X 










^l^«l h. (2x^-\'] St«m '5\^ ^ ^ I 


•^>(hh: (2x^ —^ 


= (2^2)8 + 8Ci(2x 2)7 ^-1^ + 8(72(2x2)6 + ^C3{2x^f 


28 . X^® - 8 • 2^ • x^4 


1 8-7 _ „ 1 8-7-6 in 1 

^ + TT2-2 •" V-ITiTa-" 


x^ 1 • 2 x"^ 1 • 2 • 3 x® 

= 256x1® - 1024x12 + 1792x8 - 1792x4 + • • • 

^»tI^ io. (fc - 1)^ /fc8 ‘il’^ ^ 560 

■^) A; = 1 '^, R'^5'1) W I 

’^) X 'sjH I 

’t) R'^R>C's x® 1^1^ X® 15 R(*®1 k 1^^ ■^<11 

^) it=1 %f’iif^tf^ ?if^ (^1 - ly 

, _x 7-6 x2 7-6-5x8 

= 1-7-1-1- 

31-2 9 1-2-3 27 

, 7x 7x2 352;3 

“'§"''“3 W^'" 

(t-|)' = F+ 'C..*(-|)+ 'C,t‘(-|)“ 

t 7 wrfi ^ ’^■6,.: a;2 7-6-5,4 X® 

= k^ -7k^ -h-A:®-A;^- 

3 1 2 9 1 2 3 27 

7-6-5-4,„ x4 7-6-5-4-3,, x® 

+^ 2 : 3 : 4 * M~ 1.2.3.4.5 * ■243 +-' 

17 if\ 1 ^ , 4 35x^ , o 7x^ , 2 

+x'* +■•• 





81 

. X 353:^ . , 560 x 81 , , 

-— = 560 % = —-- x^ = 1296 

81 35 

.'. X = 6 

«f) ^k - 0 'ii'^ R'^1^51 *p'iI<p«i 

/, a;\7 7x ,f. 7x^ 35rc^ 35a;'* ,„ 7x® ,, 

_Qc:jl4 —7^2 

X^ <S}^ ^ X^ ‘iia' ^ - 

27 81 

-35k^ 7P 27x7x15^ ,2 , 


:>oA 


i. (1 + 2a; + x^)^ ‘il’^ 

(i) 4 (ii) ^TI ’t'f 6x 

(jqsls# 

z, ii ^) iy in ^) zz, in 


{in) ^ x^ 


^) z, ii ^ in 


, n I ^ ^ \5 ^ ^ I 


(r + 1) X <lISr£) ■^C«T r 'sjtiT ’^7 


^) 0 


n 

2 


VS. n = 4 W? 

^) 4 ’«t) 4a; 


2n 


8. (x + j/)® -'^1^ R'^l^c 
^) 5,10,10,5 
’t) 10,5,5,10 

(t. (1 - x) (l + I) -'fl 


"5^: 

’^f) 1,5,10,10,5,1 

^) 1,2,3,3,2,1 









io. ■fW’1% 


-1 


’Sf) - 
2 




'h. ( + ^ j Ra^I^c^s a: W? 

V) 4 ^ '^l) 6 n) 8 

S, {x + yY R'^f^^i >ll'Stlc®i 'oil»<<ii’ll^- 


1 4 1 

15 5 1 

1 6 10 6 1 


1 2 1 

13 3 1 

1 4 6 4 1 


2 3 2 

15 5 2 

2 7 10 7 2 


6 12 6 

6 18 18 6 
6 24 36 24 6 


V. Rw(l« 2 iR)lu R’^'o '^: 

(2+ 3:2)5 


^*1) 2- 


<111^ I 


(2 + 3x)‘ 


'*!) 4- 


^o. — -xj —r — 96a: + sx^ + • • • p, r s 'S|H \ 

X ‘3?' ^ETli;^ (2 + 1)^ ^I >il^l(,iu 

( 1 . 9975 )® 'o|l'»1S| "STt^ '51?' ii“lR<P I 

iO. <PW (1.99)5 '^1'^ '5)H '51^ ’^Tt^ I 

i8. ^1 + 0" - 5 ^ I ri ^ 

I R'^R>ii| <3 "STiU^ I 

id. '^) ^k — 0 '^'?r R'^Rx.® k^ •>i^'»t 720 ^(.®l X "SlH 1 

( 7 \ 6 

3;2 + 0 Rj^Rlt'® X^ ifl?'Wt 160^ jfc Wl 

i'lj. A = (1 + 3 :)'^ S = (1 - 3 ;)® 

^) ’UI>lt4>W0 ^ A R^ R'R ^ I 



Sa>\5i7 






B (£1^ ^ <poi|«pci (0.99)® t£l'^'S[H 

^ I 

^) AS m :c:^ ^ I 

(i4 + Bx)'^ ^<?\^ '^iRf I 

'^) A = 1, B — 2 n — 5 ^C®1 ^j1^c<PC®l^l Ql^©r <PW ^llPlI^^l R'^R) 

^ I 


^) B = 3 n = 7 ^R^R)5l 22680 ^ i ^ »£1^ 'Sll^ 

I 

^) ^ = 2 B = 1 ^C®1 ^lf*ll^^ Ra^R)^j ^ ^ I n 

t£]’^ '5[H ^ I 


^br. ai, a2, a3 a4 ^ (1 + x)” ‘£1'^ R'^Rj^i oI^IU ^R<p ^ ^kc«i sT^TK 

tti as 2a2 

(?r —^— H-^ 

di + a2 as + a4 a2 + cl^ 

iS>. C^sl^# <1^ 99®° + 100®° ^ 101®°? 





iS 


(Coordinate Geometry) 


1^, Jl'!]'nw'=<IT 'Q g|<p|*1t<P 'eolRR)5l ct ^?c*t 

^«?lt5Tt^ etllfviR) I StilRRi (Analytic Geometry) 

•TtCSTQ GRID'S I '>i»j'®(.«n ^I^®T ^ <l^ctl’<IT WNT '^l^ll I'sR boIRI^^ 

il«lt, Ua'g'sr, ^'ojIRu 1m st^I*t i ^^TSIWr #5 ^I'scKl 

<PW*i Wl^f ’tR'sRi Rene Descartes (OB^stC® ^Tl^sf ^RB'o) i 

StJiRRi?) lilt (Coordinates) SWf (Cartesian 

Coordinates) 'JflW i StilRR) ^ Wlf^ 

I w^i(.'5(.<9 %sR®t BfiiRFs^i irtir i 

lilt sm '5r?c»f ■>ivi4w ■srfwi ^1^ 

"sriii^ 1^'fera' c#^ 'oiic.^iioii ■4?iT i '’ra®ic?r*ll?r ■srfwf ^ 

«C4lWl 131^ '8 clapper 1^'fera ■'1^ 'SIIWlbHl ^ lil'^ ^folrr ^?c»f 

TJH ^1^ 1^ ■5f?c*iii;5t ^racR^isfm >i5l45i«t c#*|5t ^jnit ^ 

^(.<1 I <14t>'Sl^ C4l(.*ll BtjlRfs’P IM ^ '>1^4?I(.H'5I '0 |Ic,«iI|)*|I ii|’*l1C^ 4^ RC<1 ^ I StOiS^I 

odRc.'o li] ^^lio R*fW 'o)k«nli>*il 4?Il i C*tW 1^’»i»l^<il - 

► *}t5r®tT ^Jt^lJt ^5i(.'o ’lliiw l 

► ■51*0^ 1^ Flic'S ’It^ I 

► "^TNlf <?^Q^ I 

► 1 ^^ <P^C ^5 ^ 1^1 C <1 I 

► ’^hlcwp'Si ^*(JW fai^cst^ c^appsr f^i# '»t1^ i 

► "sitwr 1ar^ '8 b'g'sc'st?] c^sppfff < 11 ^ 1 

► R^'^l'soi'Si 'srfwi fi^BT '8 D'sj'gBr ^fsgsM ^gtRfw ^iwpi ’It^ 1 

► ^ra«TC?r*rt?r w^lfBcir ’ll'sio^i 1 



Sa>\5<7 


^8o 

(Rectangular Cartesian 

Coordinates) 

siwr (2t1%5 (W?iT (.iJRwi) ^«n:?i?r ( m ^, 

(?f <pl'»kef!l ^<1?' 'iTCi? SlC'SJC.^^ ^a)\oei I i£l'^ 

(£)^ c^lwra' xq^vsei I ^rsiwr 'si^P^ 

^SR^^tl^T R^fel^ 'o|l(.«ll&*ll '^5^ I 'o)«qp^ C^tOTT RPf^ R^ 

if ^iJtvsOT T^fS RPRJ stor^sR i 

ifliT Rc^lW ^®ll ^IR ^R®R*lt ^(.'o (.<p|(.*ll RR'w C^R®TSIl3f t^R^R 

R=^ ««IR5Uo ’IURI 

(rrrt ^R >R*iw-(it xox' yoy' 

XOX' C^ X (a:-axis), YOY' (^ y (y-axis) iflR? C^R^ 'O' (^ (origin) 

I 



*IiR Rt «[W?R ^RWT CTIRsRR R^ P I ^ F R^ (RC^ XOX' 'ar^fR, x 
^ YOY' y ew PM PN I '^SRCsr y^-^ p R^^ 

= NP = OM = X (^ P R^ (abscissa) Rf x ^RRf'^ (x-coordinate) Rt®l i 
'*lHR X ^51^ P R*^« = MP = ON = y (^ P R^ (ordinate) Rt y 

’Rhl'»p (^-coordinate) RRt RR i ^ '0 t<p|R(.«p iilR» RtCR ’RRI'^ RRT RR i ^[]®RT? Rcr P 
R’^R ’RHI'*^ R®IUR y 'SIR* 'S X 'o|'^ Re'S P R^^ ^ *3^)^ CRRIR (^IR? '^IOTR x 'Q y RRT 
Re,*!”! R^CR P R'^'S ’RHI'*!^ P{x, y) 2f€Rs RRt £tRR*f R5RT I 

R^ ’RlRlW 33 W (x, y) (ilRjR R>RC®fl'5 RpIR RR SIRrR 'Q RiRR C^lR Rw»I R>CR I 
X ^ y R(.®1 (x, y) '8 (y, x) RtRf Rsi R^ RRltR i ^[^Rt? RR’RR RRRRCR <pw 
il'^R (il<^terl\sl «)(.'sp5l RtCRW C^tCRt R''j^l ’RlRlR^R* ^HR'dRIR '^tC's^tR ’RlRtR^ R^If RR 1 

R^ y «n:^ wn?T rri?t ^ rrirr 0 rrr rri^ ririw rcr i wrir R55R x 

'SIWR %R^R RI<p(;'1 c<p|R> RRtRR i^lR^ Roo Rl^(.«l wiR RHI'9 I<p RJR i x 'oic'»p<i RRR (.<p|R 





^*01^ stjlRRi 


^.8i 


lil'^ y 'o)C‘»P5l I 

C^stWt sj^irw ^ 'Q C^ ■*I«t1gsi?I OX 'Q OY 
1w «tm^i i£i-<j»^'oiw ^ «c^ OX' '8 OY' ^rarni^rf^ 

I 


XOY, YOX', X’OY', Y'OX 

■5t^ I iill5i^ Slc'sj<pfl5(.<p 

(quadrant) i 

XOY b^'bhic,^ sm *i?rr ^ ’>qf^ r 

<p1i>I<i 'sihvsoi<] 1^*ltl^ ’14'liii^w 
's '5^ ■5^’t SRT 
(.«pl(.*il R'^l'Sl ^hlc.'sp^l f5^ 'Ol^'^lw R"^?! 
RI^si D'S'MlC’t «I1WI 



'SfSiO^ (Distance between two points) 


<pR, P{xi,yi) 'il'^ Q{x2,y2) '^^n> •»1>I'0(.«1 '0)<iP^ f«J( R**! I P 'Q Q R*<i 
CSII?P X ^ PM '8 QN 'sffRf I ^511^ P 1^ (^ QN ^’t<r ^ PR 


p ^ = OM — xi p 
C4ll^ = MP = yi I 

Q R'^^i 'g'st = ON = X2 'Q (.<^lfi5 NQ = j/2 I 

f§ar ^ ^iiW ’Tit, 

PR = MN = ON -OM = X2-Xi 
QR^NQ-NR^NQ-MP^y 2 - yi 
'5(«^ 'si^Jilw, PQR targsF 

PQ largusf^ 'o)R>'g'st I 
'ai^«llll 

pg2 = PJ12 + Qp2 

PQ = ±y/FR?V^ 

■^, PQ = ±-v/ {x2 - xiy + (?/2 - yi)^ 


r 


Q(x2.y2) 



r 


.-. FQ = ^(^2 - a;i)2 + (2/2 - yi)2 

(.*)(.R'8 ^R^TSRI ^5r*|fq|'91<p "5^ t'^CR'g ^'■IN<P 'Slt^ <P5ll ^(.ocs^ I 




^Nt-VSi, ^DO'S'SI 







QP = \/(a^i - X 2 y + {yi - y 2 f = y/{x 2 - xif + {y-^ -yif 
:. PQ = QP\ 

P Q Q ■^C® P ^T5|t^ I 

^PQ = ^{X2 - a;i)2 + (ya - yif = QP 

'Ol^plul*® i. (0,0) ^TSIWr ' 0 )<iP<t^ (.<!(.<?I(,11 P{x, y) 

PQ = \/{x- 0)2 + {y- 0)2 = + 2/2 


i. (1,1) (2,2) ^ 

31»|'S(,®1 I&RfV!) <p<l I iflcm <P<( I 

^>PIWT: *#, P(l,l) <5(2,2) 
f^, xy ■’fSIWf R‘<i'^ilC+ 

PQ = y/{x2-XiY + {y2-y\f 
= ^{2 - 1)2 + (2 - 1)2 
= vT^TT2 

= VTT1 = \/2 


Y 



0 ( 0 , 0 ) 

P(3,0) 'Q (5(0,3) >|i|®W I SiC®JC^ 

■ST*!]^ ^ ^ I (?IH (?I 

«olRR>^ 'oilwpxs ^iTsr 1% (^? 

•^»iRh: R*'j 'oi<iHh ■>i>('s(.«i CfNlc*il ^c®il i 

^ OP = V(3 - 0)2 + (0 - 0)2 
= V 32 + 02 = s/^ = 3 ‘ilW 
y^OQ = ^/(O - 0)2 + (3 - 0)2 
= ^02 + 32 = ^ = 3 
^ PQ = v^(3 - 0)2 + (0 - 3)2 
= \/94^ = = 3\/2 ‘flW 

«olRR)<p ^ fifl'jBt ■^st^ i<i-?r ^ 

^ OP OQ iff# I 


F 



^1^‘t «. RI'SjWH 1%^ ^4R*(3[ A(2, 0), 5(7,0) 'Q (7(3,4) 1 

(?i^ if|^ li'SjeflU ^ I Qi'jj'StfSfi 

■^1 




























'5r*ot?r ii. 'ssoiRI® 


Ci,80 


xy ^»W5C5T A(2,0),B(7,0) 'Q (7(3,4) 
C>i’«ttC5ft ■^C«1T I ABC 

AB ^ = v^(7^72)27p“(0^ro)2 

= = 5 i£|^ 

BC ^ ^ = v'(3 - 7)2 + (4 - 0)2 
= i/(-4)2 + 42 = -y/ieA 16 = 4\/2 >i)W 
AC ^ = v'(3 - 2)2 + (4 - 0)2 

= y/l^ + 42 = 1/I7 

.-. Ql^'Srfi5«( = (AS + S(7 + A(7) 

= (5 + 4v^ + \/l7) = 14.77996 

(£tlTf) 


Y 



8. cfr%3 (?i, (0,-1), (-2,3), (6,7) (8,3) <ii'^ 


A(0,-1), S(-2,3), (7(6,7) S(8,3) xy 


AS ^ = ^^(-2 - 0)2 + (3 - (-1))2 

= V^(-2)2 + (4)2 = ^4 + 16 = 2y/5 
CD ^ = V'(8 - 6)2 + (3 - 7)2 

= V4T16 = 2\/5 
.-. AS = CD 

'oiMM, 

AS ^ ^ = ^/(8-0)2 + (3-(-l))2 
= a /82 + 42 = = 4^ i£l^ 

S(7 ^ b# = a /(6 - (-2))2 + (7 - 3)2 
= a/82 + 42 = = 4y^ 

.-. AS ^ &# = SC ^ 

.•. <il§,’J[(,®il'!i I 

■>l'o<ik ABCD ^ffsrMw I 
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V 


BD = v'(8 - (-2))2 + (3 - 3)2 = y^102 + (0)2 = a/I60 = 10 


SS2 = 100, AS2 = (2i/5)2 = 20, AS2 = (4a/5)2 = 80 


.-. AS2 + AS2 = 20 + 80 = 100 = BD^ 


ASS ft'sj'sr ZB AD 1 ^'suk (£| 

^ grs)ii«i^ ^ (?i, ABCD '5ir?r5Wf I 














C^88 

OT, (-3, -3), (0,0) 'Q (3,3) ^ Isif'Sf M? ^ 

*jft, A(-3,-3), S(0,0) '8 C(3,3) xy >IH^W W«1H 

t*j(.<pl(.il Qi^tsfa ■’Tsrf^ I *0 ABC 

tSrg^ i£|^^ AB, BC 'Q AC ^1 

AB^^^ V'(0 - (-3))2 + (0 - (-3))2 
= V32 + 32 = >/l8 = 3-y/2 (flW 
BC ^ = V'(3 - 0)2 + (3 - 0)2 

= V 32 + 32 = = 3V2 

AC ^ ^ = V'(3 + 3)2 + (3 + 3)2 
= V^ = 6V2 'SF^ 

^^?.AB + BC = 3y/2 + Sy/2 = Qy/2 = AC 
^51*^ ^ v^'olij '^1^ •>l»<h I 

xy ■’TSIWT C>iC^ '*lt?r (?f 

I^ll^ i£f^ <PW '^1'^ 

(.<pl(.*il Qi'Sj'sr’t^ '31^ 3^11 


Y 



^) (2,3) >8 (4,6) ^) (-3,7)'8 (-7,3) 

^) (a, b) '8 {b, a) ^) (0,0) '8 (sin0, cos0) 

(-|'-0 * (i^) 

liR# Qi'sjc'Sfii 3r«!iigsi:sr a{2, -4), B{-4, 4) « ^(3,3) i Pi'gettU 

liRv CfNT8 (?i, tii1& lii'^ li'jBt I 

vs. A{2, 5), B{-1, 1) '8 C(2, 1) 'il'^ I lifl'g'stliJ 'o|wp»i ^ C'f«IT'8 

C*r 3f5I^^S|% ^I^\gf I 


8. yi(l, 2), B{-3, 5) ^8 C(5, -1) ^ ^ 3ini ^ I 

(t. (?«IW (-5,5) '8 (5, k) ^ k f^<#^I 












^S(t 


Cii^OT, A(2,2), B{-2,-2) C(-2v^, 2 a/ 3) R'gtStil i 

‘ii'^ ^T*rfw I 


q. CW OJ, A{-5, 0), B{5, 0), (7(5,5) 'Q D(-5,5) 

V. A{-2,-l), 5(5,4), C(6,7) 5(-l,2) ^ ^ 

'0||<)'0(,‘»1»(£| I 


fe. A(10,5), 5(7,6), C(-3,5) W 5(3, -2) i£|^ >i<ltl>tll R<»l3<J'ol 

'Q whl^ 

10. P{x,y) (?4l^ y (3(3,2) ^RHl gW®f (?r, 

2 /^ — 4j/ — 6x + 13 = 0 I 

11. ^5(7 fSrgCSf^ A(2, -1), 5(-4,2), (7(2,5) i fSrg®#^ ^*IWT AD 


(,**i»(q<p®i (Area of triangles) 


'srfsrat 'SflR, Fs»ilu ^ R)'i!i> R*^c.<p 

(?iN <p<iG®i Ri'sjstwvii ■»iiQ¥t'*rt?r I ^ Qi'sj'stwiiilu <ii^G'»(.‘t (.‘Pl-k'sc.i Rjii 

I <^lt: 'oiN^il 'il'^ 'sjtsr •^kl(.<u c,<)(.<pl(.il "sitsoCST 

Iiil'5'8tR<l C‘*ptil<pei ■R*# <P<1(.'!) I >f|'^ •>||rIC<IJ (.*lt<PlC»ll l>^'56r(.<P iiil'Sjet 

c^caj o^'get waj^ c^ajipr whs ^>iw i ^srlwT fargst c^ajfS^ 

<lR'^ail iitw •»i»)Rl) ai'^'^Tf^ittcw'srtwr c^apj»5r1^<#w?'i (^iwi^tfai^ 

cwriftw TSff^ c^apM ait "siTWf t^ajifei 

Wspio I C^ajW ailS '«|^ 414^ I 41^ ^ W 

^ ^ «itc4 ^simr c4ai45T w i ‘^it ^ 

■srtWT ft'get 4 ‘^^'go'stil C4ai44 I 


i: 41^ wai4*1 


(7^aj4®r RXcilil ABC ai4t& 

A{xi,yi), B{x2,y2) 'S C{x3,y3) ^ 1 ^ ai^ AB,BC 'S CA fargCW 

41^ I Tj^ ^C?r^ ^1^ W®(t AB, BC '3 CA i (?W: 



S«>\©57 


^8^ 


AB <\\%^ c 

C= V(xi - X2y + ( 2/1 - ^ 2 )^ 

BC ‘)l§,n a * 1 C 5 

a = ‘Si’^ 

^ 6 *IC^ 

b = 1/(xi - X 3)2 + (yi - 2/3)2 


Ql'jStllS?! -"If^^ir 2s *(C 5 


Y 



Y’ 


2 s = a + b + c [’if^^tsiT = Fo*in>«i liC’MJti 

s = - (a + 6 + c) s fifl'Sjc.'Sf^l ’tl^^tsTl^ '0|{,W 1 

Zi 


s >^1^ a, b, c •^Kl(.<u (.<)(.<pl(.*ll C^>3PP®r <P<l(.'o ’tlf^ I 


f^'Sjet C^CaRT WiH^P®! I»i4t*l5l ^ 

tar§®f ABC AB ^ c, BC ^ a CA ^ b ^ ’ll^^lT 

2 s ^ AABC C^aRP^T y/s{s - a){s - b){s - c) ^ [^m-R»RT (2£t% «lf^ 
(£1'^ ^5r?CH £W®t OTQllT '0)l(.^ I f*l‘*p|'51<ll OTC^ Pic,<l 1 ] 



"sit^ijcsi '5^ *il(.<i 1 


®W%r: 1^1%^ laifcsf^ wai*w R'-fw?) ^ 'm 

^siTsrat ai'stl^^i c*ic<plc»il larger c^sapM 1 

^Fft^ (£1^ Qi'gtetf) A( 2 , 5 ), B(-l, 1 ) '9 C{ 2 , 1 ) I larfsff^ ar^ 

C5il§1^ ^sjf^ ai'^ 'S'^tf?r&iC^'5nwr clapper ■^ | fapgsrf^ 

Qi'S'st 1 m CiC^ ^(Wsf ai'^ ^ 1 







AB ^ c = •v/(-l - 2)2 + (1 - 5)2 
= a/9 + 16 = 5 

BC ^ a = ^^(2 + 1)2 + (1 - 1)2 
= a/ 9 + 0 = 3 'il<P<P 

AC ^ b = y/(2 - 2)2 + (1 - 5)2 
= \/0 + 16 = 4 <il<P<P 

^ = 2 + b + c) = -(3 + 4 + 5) 

12 „ 

= — = 6 ^<P<P 

(:^3i^=A/s(s^^a)(s^^6)(s^r^ ^ 

= a/6(6 - 3)(6 - 4)(6 - 5) ^ 

= a/ 6 X 3 X 2 X 1 i£r^ 


= V6 X 6 = 6 

ciic^ ^imr ^ fsi^ i %rtcni^ic>ra' ^ 

AB"^ = c2 = 52 = 25, BC^ = a2 = 32 = 9, CA^ = U^ = 4‘^ = 1Q 

.-. BC^ + CA^ = 9 + 16 = 25 = AS2 

.-. ABC tsrgsf I AB 'oiR)^'st '8 ZACB •>i»i(.<pW i 

S. A(2, -4), B{-4, 4) (7(3,3) ^ 1 ^ 

>^1’^ ^i«u 'srt'^ocsi c^viTspwf <P5) I Bifi Q]'5®(f5n iii<pf5 ^rsf tff'Q 



^rsit^flsT: li'gsflU?] Im «iN»f I 


AB = c= a/(-4 - 2)2 + (4 - (-4))2 
= ^36 + 64 = v/TOO = 10 
BC = a= a/(3 - (-4))2 + (3 - 4)2 
= a/49TT = a/m = 5a/^ 

CA = b= a/(2 - 3)2 + (-4 - 3)2 
= a/1 + 49 = Vm = 5^/2 lilW 

s = ba + b + c) = J(10 + 5 V 2 + 5a/2) 
= 5 + 5y/2 


ifisss=p«c«rg!iiiai 


























^8V 


= -y^(5 + 5v^)(5 + 5V2- 10)(5 + 5^2- 5>/2)(5 + 5v^ - 5^2) ^ <£(^ 
= y/{5 + 5v^)(5V2 - 5) • 5 • 5 ^ (flW 
= 5y^(5 + 5v^)(5v^-5) 

= 5y^(5\/2)2-52 = 5V50 - 25 = 5v^ = 25 ^ 'ilW 

stw larg^ i bc = ca = 5\/2 i ^srsfk, 

I 

>152 = 10^ = 100 

+ C'A2 = (5v^)2 + (5v^)2 = 50 + 50 = 100 

.-. AB'^ = BC^ + CA^ 

:. AABC '^1'^ li^st I 

AABC '3 •»(>iR<il§ fiii'jet I 

Snk<iH V. lii’^ Il£i'5C'8t<i >1(-2,0),B(5,0) 'il'^ C{l,A) 1 

largisff^ c^53r?i55r i 




AB = c= v'(5 - (-2))2 + (0 - 0)2 
= >749 = 7 

BC = a = ^/(l - 5)2 + (4 - 0)2 

= Vie +16 = 4 V 2 

CA = b= y/(-2 - 1)2 + (0 - 4)2 

= \/9 + 16 = 5 

s = —(ct + 6 + c) = —(7 + 4v^ ~\~ 5) 

= ^(12 + 4 V 2 ) = 6 + 2 V 2 >£S^ 


Y 



.-. WiiltP'l = v's(s-a)(s-6)(s-c) ^ ‘irw 
= y /(6 + 2 V ^)(6 + 2 \/ 2 - 7)(6 + 2 v / 2 - 4 v / 2)(6 + 2 v ^- 5 ) ^ 
= ^(6 + 2V2){2y/2 - 1)(6 - 2y/2){2y/2 + 1) ^ ■ilW 









©rjlRR) 


^ 8 £!> 


= y ^(6 + 2 v/ 2 )( 6 - 2 V^)( 2 v /2 + 1 )( 2 v^- 1 ) ^ lilW 
= ^(02 - (2v^)2)((2-\/2)2 - 12) = ^28-7 = 14 ^ 

2t^ fi'sjet I >ii<r wit'll wit'll '^1^ ^Rl^ I 

OT fi'Sjett'spWKl C^3RP®r ^511 Rwl ^l<l i»lf5 '>i»iwl%, ■»1*|R<||§ 'Q 

1?wif I 'sm suvsj-^IB largest? c^^aRM 

«it?its?. I ^ t«iwit'ii fi'st'SM ^ iii<pR'»it«i t‘ai>ifl<p»i 1^*# wf I 

'q^^'l^t'o ai WSf 'Slt^ <Ptil<pIi> fiil'StetS ^yfsgsl^is'^RPUt «?IRsRl 

^ 1 ^‘t b. b^'gter^l b\<\^ A( 1 , 0 ), S( 0 , 1 ), C(- 1 , 0 ) ai^£)( 0 ,-l) i 

i>\j\g®f(u'si fsar t<iwlt'il *3 '^»c# "siTwr ai?" c^srp®! i 


^>Rl*rtsT: ffer ‘*11^5^^ RTwr ABCD OT!|1I?lT i AB, BC, CD 

DA l>'8'?'erli;<1 AC 'Q BD b^'geiii;?j i 


^ = c = y/{l - 0)2 + (0 - 1)2 

= v/m = \/2 

^BC = a = v '(0 + 1)2 + (1 - 0)2 
= v'TTT = V2 

AC = b= v/(l + 1)2 + (0 - 0)2 
= = 2 a| w 

^CD = v^(-l- 0 ) 2 + (0 + 1)2 = ^ 

^DA= v'Jo - 1)2 + (-1 - 0)2 = y/2 
CPfstT ^ItCE^ AB = BC = CD = DA = y/2 

ovg'g'sri^ I 


Y 



ai’sR, AB^ + BC^ = (V2)2 + (v^)2 = 2 + 2 = 4 = AC72 


.-. pvg'jissrlD <i'»ft^i£i I 


ABCD aR c^sappsr = 2x lar?^ ABC c^aPK i 


ai'SRf^ ABC <^1^ »rf^%lT, 2s = AB + BC + CA = v^ +V^ + 2 = 2 + 2 a/ 2 aiw 

s = 1(2 + 2 V 2 ) = 1 + V2 

.-. fa;^ ABC ai^ C^^ajrpsf = y'(s(s - a)(s - b){s - c) ^ aiw 

= -y(l + v^)(l + v^-V 2 )(l + V^- 2 )(l + v^-v^)^aiw 

= ^(>/2 + 1 ) • 1 • (v^ - 1 ) • 1 ^ aiw 
TF^ft-vo^, JSdo'o^] W->o'sr 










ilio flf^ 

= ^{y/2f - 1 ^ = y/2^ ^ <ilW = 1 

.-. ABCD '£^^ C^aRpSf = 2x1^ = 2 ^ i 

"Sp®^: ll'iuc.'V C^sgjTpSf ■slt'SHT '*]1?f I ^SllTPo ^£^?r 'Q SW t[*t ■^>C<rQ 

c^appsT ’IT^uT '?i1?r 11^5*^ (.<i(.<?l(,il o'g'^c.'Bfg ■*rt?r ^ i 

^l^*t io. A(-l, 1), B{2, -1), C(3,3) D{1, 6) ^ ’l^ 'sm^ ^ 

St^t& '9 liR? D'j'j'sjHJii c'»pifl<P'1 I 

"sltWf xy ABCD CfsftWT '5C®rt i ABCD 

^AB = a = \/32 + 22 = VU lilW 
^ 5(7 = fc = Vl^ + 42 = v/l7 lilW 
^CD = d= V22 + 32 = y/l 3 (ilW 
5A = e = V22 + 52 = 

AC = c = ^42 + 22 = iflW 
l\ABC ^ 2s = CL-\-b-\-c = ^V^13"I“V^17"l“\/20) 

= (3.6056 + 4.1231+4.4721) = 12.2008 

\ 5 = 6.1004 
AABC C^aPP^r = v^s(s-a)(s-6)(s-c) ^ 

= ^6.1004 X 2.4948 x 1.9773 x 1.6283 
= ^49.000 ^ = 7 

AACD 'il2s = c + d + e= (a/M + \/l3 + v^ 

= (4.4721 + 3.6056 + 5.3852) = 13.4629 'flW 

.*. 5 = 6.7315 I 

AACD = -^s(s — c )(s — c 0(5 — e) 

= V6.7315 X 2.2591 x 3.1256 x 1.3460 A«f iflW 
= ^63.9744 ^ = 7.9983 

.-. ABCD C^aiTM = (7.000 + 7.998) 'ilW 

= 14.998 ^ = 15 ^ lilW (Sft?r) I 

'sp®^; bvg^'Stl^ <([ ®rRp® ^ ^fpip®fw WT c<Mwil^^ I ^ 

C^3Pp5f i£| ®p5p<B I 


Y 









a. A(2, -3), 5(3,0), (7(0,1) D{-1, -2) I 

■^) Cff%3 CT, ABCD i£|'^ I 

’*f) AC 'Q BD 1 ^ 1 ?' ABCD '^ 1 '^ '*ItFl^ i 


J?r "SITSGCST ■ 


)?r c^spM I 


ABCD D'g'jetfiJ ’ilvoc'i?! "sitsocsi i 

^) *# a, b, c, d ^«?l1g5Csr AB, BC, CD iil^? DA 
AC = e '3 55 = / I 

a = v'(3 - 2)2 + (0 + 3)2 = v/l^ + 32 = v/lo 

h= v/(0 - 3)2 + (1 - 0)2 = V32 + 12 = y/w 



_ ^ZZliV - 

mmwimi 


c = y/{-l - 0)2 + (-2 - 1)2 = V^12 + 32 

= \/l0 ‘il'W 

d=y/{2 + 1)2 + (-3 + 2)2 = ^32 + 12 

= \/l0 

a = b = c = d = VW lilW 
.■. ABCD I 

’«f) ■^‘f AC = e = v^(0 - 2)2 + (1 + 3)2 = 1 / 4 TT 6 = y/W 

*i|^ ^ 55 = / = V(-l - 3)2 + (-2 - 0)2 = ^42 + 22 = lilW 
.■. (THT <il(.ii^ AC = 55 
AC^ = (\/^^ = 20 

A 52 + 5C2 = (VTO)^ + (\/i0)^ = 10 + 10 = 20 = AC^ 

.•. ®i«i»ii51 ZA5C I 

.-. ABCD b^^StlU 

9t) -5^^ ABCD C^aj^ = 2x tars^Sf A5C C^a^p^r 
ai’sItR AA5C 

1, , VT0 + a/I6+V^ 2x/I0 + 2v/5 , /- 

-{a + b + e}^ - - -=- - -= VlO + V5 

.-. AA5C ^ C^apM 






S«>\S)57 




= + v^)(v/lO + \/5 - \/IO)(v/lO + \/5 - yTO)(A/IO + y/5- v^) 

= (VTO + n/5) • n/5 • \/5 • (a/IO - V5) ^ ‘flW 
= ^5-((\/l0)2- (v^)2) = 1 /^ = 5 ^ W 

ABCi:) c^vzPM = 2 X 5 = 10 I 

'sp®^: ^ ABCD c^appsT = (-v/lo)^ = 10 ^ 'ilW 1 

>ii^c*u c^aw»r 

lilt liT^ Ql'sjt'Sril ^ w®it Ql'SjStWMil 

W2r*P«l '*l1?l I i£l‘pt'»l<.<l (.<iwlcil 'SfW 

c^ai^ 1^*# I <\\'^*\ c^c? lilt ’f’*# <w*^4i.ln ^ i lii^ ■^5®it 'sitsraT 

liR# iSjf^ C^SRpST ^^5^ ■ft ^ 

'oko'i lilt C^sapM '*ltw ■Jit I wo^'s (,'^R<p R'^'^^cRti loiNlGiii 

WW ^ '®fW I ^ttSRTt '^kJSft C^Il^ ■f^C® ^11^ '^■^ i ■^ 

(,'jpi£|<pBl f^<if^ spue's ^1tf% I ^ f^'spl'^Wil *!lWf *W StralSR I 

^ JT? JlklG<)3 lifl'SJ'SSt 'S ^^5USf?r G^ifl<p®l G<p 1“I®1 Sli^'SlG-l^l '^klt<l3 '^It^ ^5^ 

ft^'stt’PWKi G’Pm*?®! R4to<i A{xi,yi), B{x2,y-^ i^l^? C{xz,y^ Qi'jet 

ABC lil?’ I ^51^ A,B 'Q C^ ^*1^ 

>IIWtl?Ttl 



fM cstw ^srTsrat ’fit, 

ABCDF lil"^ C^SRpSf = Ql^iStC'i^iil ABC '^l'^ C^apM + ACDF 




ig-^ C^sapw I 


ABEF lil^ + Itf^fi^lllHt^iil BCDE lil^ C^3RM 1 







^*01^ ii. eijlRI« 




*t1^, 

Ii^'g6t(.‘*pi4) ABC C^*3r?P®f = ^if’lf^j^rtsiWi? ABEF C^^SPF®! + 

BCDE ‘AT c^si^ - tlf^ltwgl^^war acdf cwr i 

.-. Qi'jjSfWig ABC 

= i X {BE + AF) X £F + ^ X {CD + BE) xDE-^x {CD + AF) x DF 
= ^ X (j /2 + yi) X {xi -X 2 ) + ^x (ys + yz) x (xz -X 3 )-^x (yg + yi) x {xi - Xg) 
= ^{xm + X2y3 + Xgyi - Xzyi - xgyz - xiyg) 



(.<i’<ll(.*l ^H<P(.®151 Pi<p \j Rti) ^It'QTIt Xiyz + xzyg + xgyi 

f&^ R(.->iw Pici) ’1^8TI^ —xzyi — Xgyz — xiyg 


AABC'ii'^ C^sspp^r = 


1 

2 


Xi Xz Xg Xi 
2/1 2/2 2/3 2/1 




■sp®^: "SRST Wop® <f»d®c® 

Xi Xz Xg Xi 
2/1 2/2 2/3 yi 

H. A{2,3), 5(5,6) ^(-1,4) ABC Ql'gt'St<J i 


A(2,3),5(5,6) 'fR? C{-l,A) 
R>*iRc<p R’lfi® Ptc<p CT'QTit ^c»il I 


AABC '3^ C^sspper 


125-12 
2 3 6 4 3 


= ^(12 + 20 - 3 - 15 + 6 - 8) (ilW 
z 

= -( 12 ) = 6 
2 




y 





S»\2)<7 


^(tS 


^ A(l, 3), 5(5,1) C(3, r) <^1^ C^SPP^T 4 ^ 

ifl'^5^ ^(.o] r i<r^ '>i'«|<u 'SJt^PT^ I 


>1(1,3), 5(5,1) 07(3,r) ^ RwHl W 

A^5C' i^rji c^saiTpsr 


15 3 1 
3 1 r 3 


lilW 

= J(1 + 5r + 9 - 15 - 3 - r-) ^ 

= ^(4r - 8) = (2r - 4) 

SflflW, |(2r-4)| =4 
% ±(2r - 4) = 4 


2r - 4 = ±4 
^5P#s„ 2r = 0 8 


.■. r = 0, 4 


■B^g^sfC^CjRT c^appsr 

fro fro? ABCD ^^8^1 bV5i'5eflB?| ^ A{xi,yi), B{x2,y2), 

C(x 3 , 2/3), D{x 4 , 2/4) A, B, C, D 44i5l«l 'oi^^lw C'T'SUt 1 



(il’StsT t>'$'5'StC'4|‘i£l ABCD <£\1! ABC + lai^SfC^ ACD 


^ C^3j^ 











Xl 

X2 

a;3 

Xl 

1 

+ “ 

Xl 

2^3 

X4 

Xl 

2/1 

2/2 

2/3 

yi 

2 

2/1 

2/3 

yi 

2/1 


_ 1 
“ 2 

= ]dxiy2+X2yz+X3yi-X2y\-Xiy2-xiyi)+]-{xiy3+xzyi+Xiyi-xzyi-Xiyz-xiyi) 


= 2 (^ 1^/2 + X2y3 + Xzyi + x^yi 


X2yi - X3y2 - Xiyz - Xiy^) 


i£|<p<p 


Xl 

yi 


X2 X3 Xi Xl 

y2 2/3 yi yi 

’Ws'gW ABODE (Rtoii 1 m) 'fl?' A{xi,y\), S(x2,2/2)> 

C{x3,y3), D{xi,y^ '8 E{x5,y5) '^1'^ f5C3I^ "SI^ 

■^, ABODE C^aiTpeT Qi'gst ABO, AOD '8 ADE ‘fl'^ 

(.•j)iin«P(,wit5 ^TsiH I 


fi'jetwiq '8 &'5('5'srwM<) ^'^stc'spifi ABODE C^3Pp®f 


^2 ^3 3!/4 ^5 ^1 

2/1 2/2 2/3 2/4 2/5 2/1 




ifi4^'»iw wt«iiiwi TSfW vtmsr 

(.•sp^ipcq Iffg I 


y 



■^IW: i>' 5 ' 5 stfspM<i f^'fera' Jil^k<u (.•spM^i c**p(£|<p«i ^ 


i8. A(l, 4), B{-A, 3), C(l, -2) D{A, 0) ABOD 

c^ar*p®T I 





S»vi>i7 




TjpqttJpT: %:4 1^ b^^'StW.il ABCD ^ C^sppsf = 


-4 1 


4 

0 


■^5f 


= ^(3 + 8 + 0 + 16 + 16 - 3 + 8 - 0) ^ 
= ^(48) = 24 lilW 


i, A{-2, 0), B{5, 0) C{1, 4) AABC i 

^) AB,BC,CA'^'i^‘£i'^ AABC 

'8|) Qi'getlU^i C^appT WI 

slFbt'^wi ABC farjcsf? c^apM Wk '^: 

^) ^(2,3), B(5,6) C7(-l,4) 'sT) A(5,2), B(l,6) C(-2,-3) 

vs. (7i^ (?r, ^( 1 , 1 ), 5(4,4), C{A, 8) 5(1,5) >l|v|l*<oraC4< 

f^i AC 'S 55 (.^(^4*1 fSl'JjWO ■siTWf 

Tt*|fW ’'SfR I 

8. A{-a, 0), 5(0, -a), C{a, 0) 'iR? 5(0, a) C^SITM W? 

<t. CT, ^(0, -1), 5(-2,3), 5(6,7) <^1^ 5(8,3) 

I '4‘fera' 'oiluMX.'sp^iitiJii C^appsf WI 

A(-2,1), 5(10,6) 5(a, -6) i A5 = 55 ^ a iSr^ 

I a OT fSi^ ^ C^a;^ 1^<# 

I 

H. A, 5,51^^ A(a, a+ l),5(-6,-3) 5(5,-1) i A5 

al'fr A5 a ai?r "SIH ABC 1ar$®ff^ 

4^ I 

V. 4? [■'1^ ^]: 

^) (0,0), (-2,4), (6,4), (4,1) ^) (1,4), (-4,3), (1,-2), (4,0) 

’I) (0,1), (-3,-3), (4,3), (5,1) 

Ji>. Cff^S CT, A(2,-3), 5(3,-1), 5(2,0), 5(-l,l) 5(-2,-l) 

W(£I»P«1 11 iflW I 





©rjlRR) 


io. -p^yjCSfW '5t?15 ^ A(3,4), B{-A, 2), ^(e, -1) D{p, 3) '5'^ 

«il<if^'» I ABCD o'S'gC'Sfg li'g'st ABC '3'^ 

^c«i p "STt^ I 


(Gradient or slope of a straight line) 


’^TRt^ wli^f^ sWcsf wfsraT •>i<)«iw<ll?r ijpr <i'nc's f% 3i^eTC?r«lH i>i®t 

(,<p1*‘H '0|Ic«iIi>*iI *p<iwI i *ff5®tT <u<irI<i i£l^f5 ^Bt'»f|P)fvb<p 

1^ - 5 ^ 'Ollceilo'll "55^ I C<PlWl Tj^ f^ ' 0 |R)^») <q5«ic«1 C51^ »1?ieiw^ 

Tit^ St^f^ 'Q ^ "^5^ "^fTO lilt '0||(.«lll)ll<l I 

wlwl R'lit'o RPi'o c^ •«p<iG<n CTt c^ R'‘f(.ii«i ■sjtwr 

!^»in5 ■>l5l<P51*t RyiFlio C^^'STfWf lifl'SJ'ST f^C?rQ '0|lc®ll6*il I i£l'!|tc^ '0|1»<5|| 

(Ji^ ^ l>«1C4<l lil^s^ ^raW«tT ^ lil^ 

(?lt 


■ 5 H (Gradient or slope) 


’TCT^ AB RwhI I 

^(2,3) 'Q B(6,7) ^ 

lSiill<j[>IIW X SHlW ^ 9 

C^ lilt 6 ^ X 

^ AB ^5im ^ 

I AB C^ iJl^r xt 

(gradient) m R(.f|l« iSl^^ «frt%: 

y 7 — 3 4 

7Tl — - = - = — — 1 

:r 6-2 4 


Y 
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■ 
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■ 
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■ 
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E: 

■ 














□ 


.*. AB 1^, m — \ 


«il<pf5 ^(^1, Vi) ^ B{x 2, ^2) R**l Ptcij <pw ^ TJl^ 

(m) (^ ^s|ts|^ 


2/2 - yi rise 

m =- - 

X 2 — x\ run 




£f^t*f <PC?I I 


<^|ihsR<t5^^ c^\^ wr:^ ^ X ^ <9 m 

'51^^ ^c®il, m = tan0 i Bo^i AB m = 1 

tan<9 - 1 0 - 45” i 

^p4T-'OvD, Sco'fi'g #1^, (3Eff^ 










^(t\r 


Y 



^l^«t ifi-. 

'oiI^(^l‘« iJl®r ^ I 

■^) A{2, 3) B{3, 6) 

'sf) A'{2,1) B'{-1,A) 


'Q^ 

■^) AB ■m = — -. 

■^iw 

'8^ 

’^) A'B' TJH = — 
■^lut 



6-3 3 

3-2 “ 1 
4-1 
' - 1-2 


3 



®pp%r: cii^'*nc6^ ab c^i>m c^«f i 

'Slt^, i£|^ fM (?itW ^ OT A'B' TjH C45W 

^®1(.^I4 I ’^'Si^lv 'o(l(.®il&*il WT*!?! 'oil'^ic's OT, l>H ^c,®i 

X *5*il'9i<p Pt(.<p<i (14H '3'^ l>l«1 '^’'IN<P R(.«i C?Kt ^l4l 

X *J5TtW ^ I 


WW '»ia<c<q>l''l '5!^ UK 1% W ■»il^l(.<u '^jNlt '^Kf: 

A,B <£i^ (2,7) I 

wr AB 'Q AC 'oi'»q>i I AB 'Q AC c?r«tt?r UK I 


KSIKK: <plc'®^<i WT AB '8 AC «i'«Pi i 







'suiRR) 




r&^ c^Kt '^rt?r c^, AS or 
AC y ^C'S|»51 '> 1 ^|*^^ 1 g 1 I 

AB C^tjM, m = y^~y^ = = - = 0 

X2 — xi 5 — 2 3 

AC (3^ liH m = yiCllL ^ f^ctg 

X2- Xi 

’^rt^ Xi = X2 = 2 X2 — Xi = 0 I 

Xi = X2'^ ^(.<1 1?K 

C^lwl A{xi,yi) ^ B(a:2,y2) 

^^5^ T>H, 

y2-yi ^ yi-y2 ^ , 

m = - m = - W\ xi ^ X 2 

X2 - Xi Xi- X2 

^1 


r 








J 1 Jd(2j7^ 


































































Ai 

% 

b 


BC 

Li 

x_ 





















a 































































































'^: Xi = X2 'oIRC.'I y 'S(C.‘SP<1 '5T5If'S?rR 'SfSifK X '0)f»P51 ^ I 

<l<ll<l<l ’*fl^ I 1>I^ <P<ll'S •ITT I 


»)•«><«: ^*1^?I?r AB (.«iG<pl(,*il R'tjc'® y = 2 AC g«ig<5>Ig*iI 

R'^G'© ^ X = 2 ^ AB y = 2 AC 

X = 2 I 


y4(-3,2) B(3,-2) 1^%?! 

'0|I^i5>»(<p|^ TJl^ 1%<# I 

'^*(NH: AB T>R m ^g®i, 

^ ^ y2 - yi ^ ^ ^ 2 - (-2) ^ ^ 

^ X 2 -X 1 ^ -3-3 -6 

2 

“ ^ _ 

1>I®I '®|f®lN<P "^Tlt?! X '0|G‘sp51 *^*ll'91<P PtG'^<) 










Y 

^(1,-1), B{2,2) C(4,t) 

^ ■5??r i (iiir ^ w? 

'»i»)(.5i^'^TrRlylB'65C'C^’®l1^iJH rc<i 

2+1_t-2 

2-1 “4-2 
^ 3 t-2 

1 2 
i - 2 = 6 

%t = 8 

t "*11^ 8 I 

r 

ife. A(i, 3i), B(i2, 2t), C{t - 2, t) D(l, 1) "rt \ AB CD 

^(.®l t i£l^ vjH <p<i I 

^RWT: AB C^ m mi = = - J_ 

f2 -1 t{t-l) 1-t 

1 -i 1-i 

1 — t -\- 2 3 — t 

A5 '8 CD AB 'S CD TjH ^<k, mi = m 2 

^ 1 1 

-=- 

1-t 3-t 

(l-t)^ = (3-f) 
l-2t + t'^ = 3-t 
%t^-t-2 = 0 
%t^-i t = 2 

t lira' •>l«l<l) —1,2 

b. Piwj^i slf^fD c‘*pwi A 'Q B "UM^<11 

^) ^(5,-2) 5(2,1) ’*1) A(3,5)5(-l,-l) 

^t) A{t, t) B(t^, t) ^) A{t, t + 1) B{3t, 5t + 1) 

A{t,l), 5(2,4) ^ C(l,t) i -sn^ 1^'ifir ^ i 












8 . 

(t. 

'b. 

S. 


OT, A(0, -3), 5(4, -2) (7(16,1) 1^ i 

^(1, -1), B{t, 2) C(f2, t + 3) t ^^1^ 'SIH^ I 


^(3, 3p) ^ 5(4, P^ + 1) (3^T5H -1 p ifl’^ "sfl^T I 

£W«t OT, A{a, 0), 5(0, b) '£(^ (7(1,1) ‘jrf^ - + ^ = 1 I 

a b 


A{a^b)j B{b^a) C 



fifsrK C^, a-\- b = 0\ 




*#, WIC^ L ^(3,4) liR? 5(5,7) %?f ^ i 

Rgm fscai oi’fllc.'il I 
'sKc®! AB ^ra®ic?Nl?r 1>M, 

”*' = ^=2'-W 

■SK??'^, P{x, y) ^^rasiC^ L I 

^51^ AP m, m2 = ... (2) V 

X — 3 ^ 

^45 'Q AB '>15)«iw«IT'^'? 1T?1 S'scii^i TiH 

'srsfK, 

mi = 1712 

^ [(1) ^ (2) c«ti;^ ’Ht] 

'^y 3x — 9 = 2y — 8 
'^y 2y = 8x — 1 

2 / = - ^ ... (3) 



7 — ?y 

^STNI^, PB T>H, m3 = -—^ ... (4) 

0 - X 

AB liR? PB T>l®r 


mi = m 3 

^ [(1) '9 (4) ’lit] 

2 5 — a; 



Sa> v>il 


% 15 - 3x = 14 - 2y 
2y + 15 = 3x + 14 

2y — 3x — 1 
^ 31,^, 

% 2/ = 2^ - 2 • ■ ■ 

^5#^ (3) (5) I '>l51<|i<H (3) ^ (5) ^ L 

I <p«i(.«i <j|(.<i (3) (5) X y 

^<pf5 Rc'i'*f <pc?i I 1 ^ 0 ^^®ii a; y ‘^1’^ ^ '^fsirr 

^<^[5 Pic'll <PW I (3) ^ (5) (^ 

3 1 

V = —a:- 

^22 

a; — 3 2 a; — 5 2 

'®'^ 

X — 3 5 — 3 a; — 5 5 — 3 

Iil45,, = m ^5r«W = m 

X — 3 a: — 5 

'*rm, '*l1^ ^ vl(xi, yi) 'iR? S(x2,y2) 

'a|<lpv^5 'oK(.«l ut^ 

2/2 - 1/1 [rise] 
m = - - ^ 

^2 “ ^1 J 


(ilR? ^ <plc.'0^?l •>1?1<P<1-1 

y yi /^\ -jrf y 2/2 /«\ 

-= m... (6) -= m... (7) 

X - Xi x - X 2 

^if(Wf (6) W ’lit 

2/ - 2/1 = i7i(a; - xi)... (8) 

^ifwt (7) ’tit, 

2/ - 2/2 = iTi(a 7 -X2)... ( 9 ) 

.-. (8) lilR? (9) ■ 55 ® 'Sltsrat ’lift ifl'^ TJl®! m (3^*10 RPrw 1^ 

(^^i)2/i) ^ (® 2 ) 2 / 2 ) 'o|f^^»i <p<i(.»i (8) ^f^Rt (9) 'WRT 

^ ^ I 'SIRR (6) 'S (7) W ^*fR^ ’lit. 


X — Xi 


...(10) 


^oiS. 









(10) Re'S ’'i'U'8|c<i <i«il '*I1?I, “jrI^ Pil^RJ fi**! A{xi,yi) 

B{x2, 1/2) I^ei) «v 5 ie»i lil'^ <Rle's^ii rw, 

y-yi ^ yi-y 2 ^ y-y 2 ^ y 2 -y\ 

X — Xi Xi — X 2 X — X 2 X 2 — X\ ‘ 


OTAR'S, m = 


y\ - 2/2 

Xi — X 2 


y2-yi 

X 2 — Xi 



'Q ■5iR5^ fRti:® I 


SillRilM R.O, ^(3,4)'Q 5(6,7) 


_^ 7 — 4 3 

^TSIT*JH: AB "UH m — — - —- = - = 1 

6-3 3 

(8) ^i<iRi<i <pw AB C?r*n?r y — A = 1 {x — 3) 

y — A = x — 3 

% y = X + 1 

(9) AB y-7=l{x-6) 

'^, y = X + 1 


(11) W AB 

^.’^ = =? = i 

X — 3 —3 

'^^y — A = x — 3 


Z/-4 ^4-7 
a: — 3 3 — 6 


y = X -\-1 

^ (8) ^ (9) ^ (11) ewn?^ ^ 

I (.^c.<i4c*illi> ^<1^151 <p^ic^ I 

i£i'^f& PiPnJ 3 (—2, —3) i 

I 


(W3TIf 17K m = 3 >Ws ^ (xi, 2/i) = (-2, -3) 
.•. W’<lin5<i •^?l<Pii''l, y — yi = m{x — xi) 

%y- (-3) = 3{x - (-2)} 
y -\- 3 — 3{x + 2) 

■^, ?/ = 3a; + 3 



Sc&\J>57 




y = 3x + 3 

«lK'Sl*l y = 3x + 3 P(t, 4) 1^C?I 'o|f^$>») ■^>C^ I P 

I X '^1'^ y '®l'spG<5> ^I^G»< A '<i B R’^jg'o C^ \ A '<i B ^*^<1 
^Hl*^ 'WI 


P{t,4:) y 

4 = 3 ■ i + 3 
3t = 4 - 3 

^■‘ = § 

.-. P(t,4) = P Q,4^ 

y = 3x + 3 C^'*nf^ X A R'^C'o C^ i 
'^sltssf^ A 1^ C^ ^ y 0 [(?rc5^ x 

'oiG’»p<i ’^<p®i R*^g'o y 'sn^ '*^] 

0 = 3a: + 3 X = -1 

.-. (- 1 , 0 ) 


3a: + 3 C5’*ll?r ^utTT R**j'Si ^l'il'«p c?r*tl?r 


X'* 
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r 


*x 


^It^, y = 3a; + 3 y B cm W i B ^ ^ x 

0 [g<)GR' 8 y 'oiG'»p<i R‘^G'0 X 'il'^ "stN 


y = 3- 0 + 3^, ?/ = 3 
.-. P (0,3) 

WT AB ^ i AB x «WC^ (-1,0) y 

(0,3) X iil-a"siH ^ -1 y = 3x + 3 Cir«l# x 

'ai'spC'P <PWC^ I ^Ml«] y lira^'51H3 'o^PT y '0|'»PG*1» C5pf I C^’Stlf^ 

X G^1<P —1 y C?.>i<P 3 I 

^ i£r^ Pit*)i® si^iH ^5ii i 

y = mx + c 

m C^lf5?i 'BH c RG«ll y Gs^w c > 0 W) C^’*I0 fM (^) >^1 

(7r«llOTt I 


^5It^ y X ^ X = a I 

iil4>'^'olW X ^5^^ >|V||-tof)H y ^iflWt '55^ y = b 

[fM (^)]i 


^OiJs> 








©rjlRR) 


c '^TTR y = mx + c y c C^ 

^WCE?. I m '5JR *i*il^<p (m = tan0 > 0) '^Tltn y = ma; + c C^ 

I a 'Q 6 '5|R ^TTR X = a y y = b 

X OT^HlR ^(.?IC^ I 

a, & 'Q c ^lc*i^ c<i®ilii C^^^c«il^i (^) t£i CPt^Ic*iI ^c.«il i 




iw (^) 'S (^) ^lc«ilt>»il ^5rR?T <i«ic^ c = 0 RC®1 y = mx 

(0,0) Ptc.^ <ilc<i I a = 0 ^(.®i y t£l'^ 6 = 0 ^c®i x ^'*1’ 
[f^ (^t)] I '^vD<q|^ x y — 0 y a: = 0 I 

'^O, y — 2x + 3 = 0 ^ I V5C«1 

Cii^i 


^^fsiT^lR: y — 2x + 3 = 0 

y = 2a; — 3 [y = mx + c Wl^R] 

.'. m = 2 y Cs^'l<P, c = —3 

a; 'Q y A ^ B m 




A Q, 0^ [x y = 0 ■#R;?r 


X = — 

2 


<Si^ B ’^tWs^ (0, -3) [y X = 0 
y = -3] 

<p|c’®^?l WT C^’«llf& I 


y 



^8. .4(-l, 3) B{5, 15) WiT’t C^ x'Q y P 'Q 

Q I PQ PQ ‘f)?' I 


^p^-ns8, ^ oo^h #^o, i&^-io'sr gsJR 





X -\-l —1 — 5 



>1(3,4), 5(-4,2), (7(6,-!) 

fW I 


^) cii^ (ji, A 'Q Bx ^ i 

’^f) P(x, y) R''3[Ii5 A'Q B R(.®1, CENT'S C^, 14x + 4j/ = 5 

’t) ABCD C'i|»(i|*p«1 AABC ‘il?’ C^SIWR^ it 

I 

■^) AB TSlsr TO 

2-4 _ -2 _ 2 
-4-3 ~^~i 


TO = 


^Obt& 




^‘oln ii. 'sijIRRi 




T>H X «li:^ Wi 

«t) PA = y/{x - 3)2 + {y- 4)2 <£PR PB = y'(x + 4)2 + (y - 2)2 
P A 'S S ^ CSti;^ PA = PB 

.-. v^(x - 3)2 + (y - 4)2 = y(x + 4)2 + (y - 2)2 

x^ — 6x + 9 + ?/^ — 8y + 16 = x^ + 8x + 16 +1/^ — 4?/ + 4 
—6x — 8i/ — 8x + 4^/ = 20 — 25 
— 14x — 4y = —5 


.•. 14x + 4y = 5 

’f) ABCD c^cat^ C^sspw = J 


-4 6 A: 3 

2-134 


— — {6 H-4 +18 + 4A^ — (—16 + 12 — A^ + 9)} — —(28 + 4fc — 5 + /l) — —(23 + 5/^) 


ABC 1^^ 


3-463 
4 2-14 


= i{6 + 4 + 24-(-16 + 12-3)} = y 

^(23 + 5A:) = 3 X y 
% 2S + 5k = 123 


5fc = 100 A; = 20 


.-. A: = 20 


^(-1,3) 5(2,5) ^ AB 

(i) y/l3 
(zi) ^ 

(m) 2 j; — 3?/ = 11 

Rct>^l 



SiS&\S57 




i, ii 2 , izi ^) ii, in ^) z, zz ^ zzz 

Y^s(s — a) (5 — b){s — c) ^ s 

^) fai^usf^ C^appsT ’if) 

«f) Ri'5tet<i ■sf) 


A 



largs^f^ c^sppsT 

■^) 12 ^ 'iiw ’«[) 15 ’f) 6 <iiw ’sr) 60 ^ 


A(l,l) 5(3-3) 

AB c?^ui®r 

^) 2 ’^f) -2 ^f) 0 ’^) 6 


d. X — 2y — \Q = Q 2a; + y — 3 = 0 i>l«T^W5l 

^) -2 '^f) 2 ’f) -3 ’if) -1 

y = I + 2 5a; - lOy + 20 = 0 

■^) 1^1?^ ’Sf) 

^) "SI) 


y = X — 3 y = —X + 3 

^) (0,0) '^f) (0,3) ’t) (3,0) ^) (-3,3) 

V. a; = 1, y = 1 <?I R**j,(.'b ^ ’«fNt'^ 

^) (0,1) ^) (1,0) ^) (0,0) ^) (1,1) 

t». x = l, y = 1 (;^''*ftW >rrcsf (?f (,'»piiifS ^ (.•s)>i£)<pci 


io. 


^) i i£iw 
2 

9t) 2 ^ til W 


’if) l^tilW 

■sr) 4'^tfi;^ 

tii^pID ^ra^rc^’^ff^ ^ (2, —1) Rtj Roii '*rt?r tii'^ ijf®! 21 





ii. 'SuiPiRi 




a. 'a|f^^l''S •>i51<P51'‘1 I 

^) A(1,5),B(2,4) ^) A(3,0),B(0,-3) 

’t) A{a,0),B{2a,3a) 

iR. Rtfil® stf^war I 

^) T>H 3 'ilAi y 5 ’^) 'S\^ 3 y -5 

^) 1>H —3 y ORW 5 ^) i>l®l —3 y (.Rl*R —5 

|>I'S)W'«IT lil'^ ''l»)'sc,®l Cff^S [lil^ C^h^(.R<l "sitwr '^ItC^ Ijl^T 
y (,Rlc,'<Pt] D'g'elc’t <P«lG<l] 

iO. C^I'^I^R X '0|■*!*(.<? 'Q y '0|'»Pt'‘P C^H R*'3 [G'o (^ <pc<l I C^I'^I^R 

4r> I 

^) y = 3a; — 3 '^) 2y = 3x + Q 

^t) 3x-2y-4 = 0 

1»8. (jfc, 0) 'Q ifc >i-sl«1W«fm A: ifl'^ "SITSIIWI'*lf^ (R«llf^ 

(5,6) 'Rif 'sc^ k '^fR '5fH "RRI 

{k^,2k)^^ i bhRPl^ •>j^<l»?l«t 1^*# -RRI (-2,l)f^ 

k 

^ k 'siH I 

i'b. ^(—2, 3) ^ ^ ^ I ^ (3, k) ^ 

k 'sjH W? 

3 i^hRPr^ ^(—1,6) X B I 

A C^ X (7(2,0) I 

^) AB ^ AC ^ I 

^) AABC WI 

bbr. OT%3 y — 2x -\- A = 0 3y = 6x-\- 10 I 

ffe[ 14^ I 

ic&. y = x-\-5^ y = —X + 5, y = 2 R)*ili5 Rcr'f 

I 1m I 

^o. y = 3x + A 3x A- y = 10 i 1 m 

vojf^ t£l^ X ^ I 

^ C^, 2y - X = 2, y + x = 7 2 / = 2a; - 5 

(concurrent) i 







y — X 3, y — X — 3, y — —x + 3 y — —x — 3 

I I>'§'5®t!^ ^5|!^ C^3l?p®T ^ ^ I 

A{-4:, 13), B{8, 8), (7(13, -4) (^1^ D(l, 1) i 

'^) BD X 's)C‘*P5l W1^ C^ ^ I 

’4) ABCD Fsfbsf^ St^ 1^*# ^ I 

’t) ABCD t>'S'5t'St<) (?I ^?»t X «rc^ ^ ^ t^i£)*pe11^% 

^ I 

:^8. (£|^ b'S'gt'StO ^1^ ^P(5,2), Q{-3, 2), i?(4, -1) S{-2, -1) 

^) PS ^ I 

'*!) PQRS i>'5'5(.'8tti C^appT i 

®t) PQRS i>'$'g(.'st<i (?f 'sr?^ ^TI i>'S'»l(.«t ^ I 







05^ (Planar Vector) 

R'sak'i 'srfsraT ^ si<piw<i irtf^ (quantities) C®fC^ i £W?r <lPl<l 

[+((?It«t)'^-(f^Mn) WI1®R ^ ’l%rKl i ^ 

■^if^ (magnitude) 'Q fw (direction) <p<iC'o i gWsj 2i<plc<u^ 

^#*11:^ 's c«l^ ^ i ifit '5r«(jk?r ^arrs^r 

»1>HW 'OllCeilMl I 

^*IJRl (?tc^ --- 

► G*q»®lls '5lf*f 'Q cst^ apse's I 

► (?^s®It?"^lf% 'Q £i'o1t<P«l •»lkk<u '^JW <p<lt'0 '*11^1 

► '5RR' Co^, 'Q <11^ I 

► ColCM (?IM '8 (TTflf^ ■^iMJf <P5)C's ‘*11^ I 

► t'08G<l«l 1%?JW ■^Jt*lJf <P'aG'0 <11^ I 

► G'aSwil (.*<P»ll<l 'Q C5^ I 

► tf=tw 'Q ^''UhRR ■^iNjr <Ri:® '<^1^ I 

► C«IC^ ^Tf^lCTT 1^1%^ 'SiolRRxp ■’TsPiira' ^*1PT ‘spilt'o '*11^ I 
t^«lh « 0^5ltPf 

IiihRih gfm sk?itw5T i 5 ot.R, 3 12 5 

6° C W &#, ^lil'®W<l ’IRtK 

'Q ^“"tsiisn^ ’iRit't I 'SRI c^s^^rsilsr iii^<p->i^ ’^siM ^esr’i <p5ic«ir 

&G®i I '5|RI^ <iPr (^1^ C?ICT> ^rt3Jt Sf^lW 4 R 5 R. C^I®T, 

'skt«i c«tw ^ R*# c^ sistw wW ‘in4>l<i ceil<pli>«i «'|R^ R^ ^ 

R^ ^ ■®fW ’iw (?k^ c®rl^ ^>2^ Rk?k5 ■'sf ^iR^svsk^ R% 

^1 

c4<i«i5iM iii4><>»i^ ^ 

■i^UlWl ■^ok^ G'*<p®ilo '!I|R<p RR<p '?IlR (scalar quantity) "5^ 1 (length), 
^ (mass), 'oil?i'!>i (volume), ^§R (speed), (temperature) R'sjlR £k®k^ 

W*ll51 '^iRf I 





(?f ?i1^ ■®pu ^ ’ifl^'f«1^ snsii^ ■^, «i!^ c5S?r 

7|f^ 5 ll^ (vector quantity) ^ i (displacement), (velocity), 
(acceleration), 'S^ (weight), (force) r'sjIR sIo'ojwr '?lf^ i 

<]|Rit \Bt)|f»lR)«p Pic,'r*l<p (SNW 

wlwl C^'*tl?C*Rr Sil'^w ' 0 (lRR*^ (initial point) 2il'®(.^ (terminal 

point) Rc.->i(.<i t&Rf'o ^<i(.»i if C^'«IT?'‘tC^ lii’^ R<p Ror‘|<p (directed 

line segment) i c<pl(.*il ^sdf^ A <^1^ 'oi*'oR'<j B 

^ R(,ir*l<p c?n*lt?:'*tl^ ■^?T i sI(.'©j<p 1w C?P<lts’^ C5t?r 

?lPt, ^ <#5lT®f if C5’«tr?i?*t?' ii# (|A^|) AB '*rm A 1^ 

■^C'a AB <i<ih<i B R(.ii*1<pl3l I 

wwiwl c®^ ^ st^ (?r«ttOT 

C^’slts*!!^ 'si|RR*<3[ WS Pi(,‘f“l<p|^ st^ 

I ^5l^, G'sS^i «lPf 'Q C?NT?'*t I R(.*r*l<P c?r*IT?.'*tt^ 

'8t)lRl«<i> c®l?r I ^TRlOT^ 'oilt.'il&il ^Rwr 'q<iP^ g'oBw^i "sicti 

^ts[RR «ft^W I <1 SIC'S solI^Rxp C'o5<1r I St’TC®! C’^sTR ?lf^ 

I^CI1*1<P ■‘lI'SKl '5T?'«Ut^^ C^SSfR <l«1C‘ll I 

(f^ (^^) (?r ^r%sr >io«iw'«lR '5r?»t ’®lw «flw 

*(1?^ (support) ■5?r I 

Jis-siloil C'»S'S1C<P (R5H u = A^ Co^'^l^ttUs C!5^?t5?r 

1^ (underscore) OTQlTf <il?' Pic'i*l<p|ll •>iR<p C^?C^ ^ OTSTlT 

■ 5 ^ I u = A^ 'il?' u (Jota? 1^ A '8 £i|t!)R*»j B 1^ A 

B i£l^ i£|^ |u| = IA^l, AB <;^?c*l^ I 


■^) '^if® ^ 5 Po ’fsT (RM ■'f^'t 3 ^. 1 r. 'oi<lP<t^ I '^if® 

(RC® liT^ 'srsR SIMM t'sRN ’lR>c<i’t W? 

<«() •^l'^c<pc®i 20 RI^ciJ '^tf^ lilM lil^WT C^RR ^I«c<i’f W? 


C^ldR’R^ 'Q R’tSl's c®l?r 


^RR c'oS<): C«^ u (^ R’R V 'AT RSfR 

^) |m| = lizl (m ll’^J V '^1'^ llC'^H ^RR) 










C - > D 

Vl 

A - >B 

^Tsr^ ;£]^ c?[ f%5f-^[;c^ C5J^ ^ ^ 

^) Vl = Vl 

^) Vl = V ^C«1 V = U 

^) yi = V. ^ ^ ^c®i u = w 


^) W ‘^1'^ *ftw, ^ WW 

^) u V f^c<p^i '5!^ I 

U V 

A - >B C - >D 


U V ^\i\^ ^R?fl ’^fSrHs^H Rt®1, <I®1<1 U V 

>i^|-is<JH C^\ 

t<^c<p|c*il £f^ c^ic^pIc'iI ^fsit^ ^Rt i c^*i*il, 

P u wsTit ^1^c®i, Wsrat p R*^ Rc?j u <pw 1^1 <pI^ 

wimr ^51^ p R^ ^ tw |w| ^ PQ c^ 

R^ I ^I^C«1 PQ = ^ ^ I 

R’lfho C®S^: ^ C^ w R^lfl^ 0^ ^ ^ 

^) li^l = |m| 

^) ^ ^nw, w ^kc<p^i ^ 

^) V R<p w Rc<p^ ^ I 

V u ^ ^ R^lft^ C5%^ I R5|^R '^§!^ c^t^ '^piT 

C^, V w g|C^JC<P u R^?l^ ^C®1 v = 2^1^ ^ 2Jl R^lft^ 0^5^ ^<t^lc^ —u 

^ I ^ = A^ -u = ^X I 


c^Sw^i cm 

c<pkil u sfHsR^ V ^iRst w+^ 

^ wiRR^ u ^nRR^ srhoR^ ?; srhoR^ i 'sj^ ^ a^ = u, ^ 

C^, u SfRsR^ V I \£>I«^C®1 w 1^1'^ 'oilRR'^ i; fitRsR^ 

RsC^I©r<p A(^ C'o5«ic<p u^v <i«it u~\~ V. I 

^p^-NS<f, vSd&vo’si #^5■, is^-io'sr 








cs^ c*itc*1?r larg'^ 1^: u'Qv ■^a(l'®<ih '^rf ■5 J?t u, v ‘fi’^ u + v c«^M?r 

^pgigf c^ll'st'i Qi'sjet 1^ I 


(?I1^’t? fi'sjet 'si^Pi'iql'w Cot^ ^NI’«R<P 

Cw^ '»iNI*«»R<p 1^: C<>lWl •»iNI'wf«(.«q><i •>iftR'© ^ C5t?r n 'Q v 
"siH 'Q R<p ■’jB's Rc«i, (?r "^4 u'Qv *riw c^'^ih 

u + v c'osw?! "srl^ '8 I^<p ^f&'o ^ I Pici> ^srfsraT sfsit'f i 



c 


sWt: "SIOT ■^, M(,<i|Wl 0^ u'ii^v C«t^ ol O^ 

OACs 'Qoc ^ I T5t^ ^ ^ 

U CTfl^WI ^ = U + V\ 

OACB >ll»ll*<i>9t<i<l OB 'Q AC 'Q ->1!>||'<i<H \ .-.A^ = 0^ = v [C«t^ 

.-. fargiSf Wi u + v = oA + 0^ = ot + Ad = 0^ [Sl^df^] 

'5^: ■^) ■^ ■^ ^oc'sifw (?ffi*p«i(.^ 'oki'si I c^c’ra' ®i1^ 

1^'fera' cwr (^1^ wk’l^i 'oiri'^n-l <pti(,'o i ’^f) 

CTlc*t^ sic*jl®tj Ri'sjer RR' »i<pei t^w) £ic*)l®o i 

c'oSw^i Rwl’l 

u 'il'^ v G'aS'Si'^W'S R(.?il'»j«p«i u-v •^«l(.'o u 'il^? -V («J*ifK v >il'^^‘‘lfl^ C®^) G'»8«'^Ciiii 
(?rM^P«T u + {—v) I 


^Obt& 










B 


C.'oB^l Rwk’l^l liJi'J'Bt 1^: U V 'il?' 'Ollf'lR'^ '5'^ u-v (P^ C5|^, ^ 'qlf'iR'^ 



£W«t: CA AE = CA^\ AEFB ■>lNI'<if<<P ^ 

I C5^ CTtC®!^ ■'ilail'wR^P A^ + A^ = A^ I 

'SlMiT AFBC BE = AE = CAm^ BE || AE'^ BF || CA\ 

.-. aP = Cp (C5^ ^hl*©<l), 1^ A^ = -V aP = u I 
u — v = Cp SiVlFi^s I 

c.'oS^) 

(?f "SIH ^ 1^*# ^ (Jo^ I 

—u u 

A -<->- B 


u c<J(.<plc.*il Cot?' u + (—u) "^J?? 

*lf^, u = aP —u = bX, 

WT u-u = ^ + ^X = ^aX [fajl^ '0|^<jl5l] 

1%^ aX 1% Cot?? ifl'^ 1^ Col^, <£!i( 'Q 1^ 

^t^ I Zt W A 1¥j^ ^5^ ^ I Cot?W Cot? 



Ifll^ 0 ^ I <il1^ <i|<P»(iiH 05^ ^ C^lCTt 1^ *}1^ C^ 

C^ I 

C«lc^ 'oi*^'ok‘ll<i wr ^iTsraT «q'i(.'o *1# CT, u + (-u) = 0 '5'^ n + 0 = 0 + u = u 
<l'^'0 WSW'SI ^ro«Pf (?*twl® «IC'01 RR'® I 

c®S?[ (?itc’'l?T RR»i»15 

«tif^^(,'o<i CTlc’t?r c®%c?Rr (.<il(.’l 'q ^<irI<i <p<iI ^il?r i 

RR»lii (Commutative law): t<ic<pl(.«il u, v u + v = v + u i 



sW*t: 'SR?? ■^, oA = u= v\ OACB >ll4||'toR<l* -Q OC i 

OA '8 BC 'Q >|V|l-<s5lH <£!^ OB '3 AC 'Q i 

.-.^ = oA + l^ = u + v\^(m,^ = 0^ + ^ = 0^ + oA = v + u\ 

.'. u-\- V = u \ <?rt^ I 

(Associative law): c^ic^pIwI u, Vj m 

{u-\-v)-\-w = u-\-{v-\-w) 

£f5|t®t: oA = w, A^ = Vj B(^ = Wj wfK u v v 

g|)nsf^-*j c*?!^ w I O, C; O, B A, C (?IW <pR i 



{u + v)+w = {^ + A^) + ^='^ + ^ = 0d 
mm, u + {v + w) = oi + (A^ + ^) = oA + A^ = '^ 

{u-\-v) -\-W = U-\- {v +w) ^ <J>W I 








w«oni 





va|^l>|n<l|*(i) i, c^5lcs|T «<1'^ ^ ^ C®^?I3reM (?lt*1^ 

C«|^i ^’tl3?rf^, '^ + ^ + Ad = oX + Ad = -^ + Ad = Oi 

(.'»B5| t*JlC»j«l ‘^«r*i (Cancellation law): u, v, w ©t'U u + v = u + w 

v = w 


u 



£f5It®t: u-\- v = u-\- w 

,'.u + v-\- {—u) = u-\-w-\- (—u) —u (^IW 

'^yU — u-\-v = u — u + w v = w 

C®Sc?Rr ’JRno^ (Scalar multiple of a vector) 

u C<iC.<i^l(.^l m (.<i(.<pl(.'il <\\'^<\ mu C5^ ^ 

m = 0 mu = 0 

m ^ 0 ^c«i, mu u \m\ ^ ^c<J, mu *TtW u 

m > 0 R(,®1 mu Ri<p u Rc<p« ^f?C^ 

’*1) m < 0 R(.®1, mu '3^ I^<P u '3'?r 1^^51's i 

iHV<u: ■^) m = 0 'of^ w = 0 RG®! mu = 0 ’*1) lu = u, {—l)u = —u 
OT*lt ■*n?I, m{nu) = n(mu) = {mn){u) 

m, n ^®c?r > 0, ^®i:?r < o, > o < o, o, ^i®®r c^^caj's 

*5^1® ^<p'oIg*^ Rg<i&*iI <pg?i -^RGstR ■^uqIu'Si <i|As<qvs| ■»i'Hg<p RI^'s ■5)S?rf '*rt?I I Rgi> 

(?i?lT ■^CstT: 


u u u u u u 



»)G*i <i»R, A^ = = u 

AC G <1W CD = DE = EF = FG = AB^\ 

^ Ad = A^ + ^ + ci + D^ + ^ + F3 = u + u + u + u + u + u = 6u 









= A^ + 0^! + ^ = 2u + 2u + 2u = 3 ( 2 n) 
+ + 2 ( 3 u) 


.-. 2 ( 3 m) = 3 ( 2 m) = 2 X 3 (m) 




AB II CD^,A^ = mci (?r<ltCiT, |m| 

m > 0 RC ®1 A^ 'Q ci) ■^, 

'*!) m < 0 A^ 'Q i 


|A^| _ AB 

W\~~^ 



m, n n, ^ (.^^51 "^CST, 

i. (m + n)u = mu + nu 
m{u + ^) = mu + mv 
(m + n)M = rnu + 

- > 

M 

->-^- > - 

mu q' nu (j 

m'^ n i 

^C*1 <pf^, m, n 5 n»c,?| A^ = mu \Ji\ — m\y\ 

AB(^ C 1^1 =n|n| = nu 

l^^l = |A^| + |B(}| = m\y\ + n|M| = (m + n)|:u| .•, = (m + n)u 

^ = A^ + /. mu + nu={m-\- n)u 

m, n (m + n)w | (m + n) | |u| u ‘^1'^ 

m?x + n]x ^C<1 |m||M| + |^||m| = (|^| + I^DImI 

^C<1 u Pt<P I m < 0 n < 0 ^C«1 |m| + |n| = |m + n| 

^C'spCtii (m + n)u = mu + nu ‘^Tlt i 

m n > 0 < 0 RC.«n (m + n)u '^‘|(|m| — |?^|)|it| 

R<P ^C<1 ^ \m\ > \n\ u ^ 

\m\ < \n\ I mu + nu 'Q Rc<P (m + n)w i ^ 









^bro 

'b. m{nu) = n{mu) = {mn){u) 
a. 0u = 0 
br. lu = u 
h, ( — l)u=—U 
^o. (m + n)u = mu + nu 

m ^ n Rl^?| ^ \sr*i3 (m + n)w = mu-\-nu 

^ I 


^W55p«r c^sti?Tr ^ o •>i»i^w<i wt^'iwi p 1^ w*«ih oP ^ 
RPrw '*rl?r I oP o p o c«t^ 

(origin) i 

P 

o -> - P 


■51^^ c<plwl ^a|\o(,wi o 'il'^ RRv liR? iXR5^ A I O, A 

CTW <P<1(.®1 oX O A 'S|<1''^ g'jjS^i <i®iI I 

iiR5^ O C£t^C® ■^»J'OG®l B C«^ Op l 



A, B CTt^ ^1% I ^(G'i <pQ, oA = a, Op = b 
^1^ oA + aP = 0P 'sNT^ a + ^ = 6 
.’. aP — b — a 

G'»S<1 Rg^iK <PGH ’I^STTf *1^*^ l 

RPfv f^RC^R '^»iRIg*i R*)g?j<i RG<ii>»ilft^ ■^■<p«i R*'j<i 'oi<i'HI'i G’®S<i 

SRT'^I 


^OiJs> 




Oo^ 




C'sM?' '«f^st?r O ‘!(C?r Rl«si 

O 'iit|C9Tl?r osl?' I&l^'s I 


^l^‘l i. c?i, 

^) -(-a) = Ql 

’^t) —m(a) = m(—a) = —(ma) c*I’*IIg*i m c*<p®il5i i 
’t) T^a G'oS^l R-<P 'Q a R<P 

|a| 

'^) C's^GiKl *R '0)^<ll3l a + (—a) = 0 

(-a) + (-(-a)) = Q 

.-. {-a) + (-(-a)) = a + {-&) 

.'. (-(-a)) = a CTtC’ta' <l'sfiRR] 

'*f) rna+{-m)a= [m + {—m)]a —Oa —0 

.’. (—m)a = —ma .(1) 

'siMlil ma + m (—a) = m[a + (—a)] = mO = 0 

.•. m{—a) = —ma . ( 2 ) 

(1) 'il'^ (2) {—m)a = m(—a) = —ma 

a ^ 0 ^TI1?r |a| ^ 0 

*(C*1 a = T^a 

|a| 

'oi^G'l |a| = 7 ^ |a| = 1 a ‘^1?' f^<P 'Q a 'Sl^ I a iil<pf5 

|a| “ ^ 

a'5^ I 

^l^«t ABCD ^ AC 'Q BD\ 

'^) ^ 'il'^ B^ G'»85^'^«l(.«P C®^^^C?ra' "STtWr 2t<|sH I 

«t) A^ <i(^A3 Ad sw»t ^ I 


TF^-\S^, Sw>\o-f; #1^, JSf^-io'sr G£ff^ 








Sa»9<7 



■^) ]^ = A^ + ^ = A^ + A^ 

^5It^, A^ + ^ = A^^, ^ = A^-A^ 

A^ = Ad + 0^ = ^Jd + = ^Jd - Ib^ 

Zi Za z z 

'£^A^) = Ad + oi) = \At + \'Bi> 

Z Z 

^*t1^;?l*t O. (.'5JSW51 Sf5lt®t (?I, Ql^C'St'Sl C<IG<PlCll ^?C<ll«r^ 

(;^s|t?»f Oi'gGSf^i ^5€t?r '^tf^ '^»<l'®5ih 

^>WWT: '5ll?T ABC ■fargCSf^ AB 'Q AC ■si*tlf^ ^^Tlgscsf D 'Q E\ D 'Q E 

(?rW^i DE II BC DE = -BC\ 

z 


A 



torn lapgSf^ Ai-A^ = ^ .(1) 

'£S^Ad-A^ = ^ 

1^ A^ = 2A^, A^ = 2A^ [ ■.■ D,E^ ■?I«?l1gsW AB 'Q AC ■sr*of^ 

:.A^-A^ = ^ CStC^ ’tit 

2A^ - 2 IB = B^, Wfk 2(A^ - A^) = ^ 

.-. 2^ = ^ [(1) W] 

.•.^= 

2 

^ 1^1 = ^1^1 DE= ^BC 

z z 








'5TOt?I ^.ly« 

^ 'Q ^ c^ ^ I <ii'«itc5T c^ «ir^ 

^ I ^ 'Q ^ tfiw '5r«fk de <^1^ bc ■>jiii'®<iM i 

8, Co^ £rsrf®t (?I, •^NI'wRw^i ’liiHtJc.xp ^Ts#«lf^ i 

■’RWT: ■sjI?T^, ABCD >i|i|l*®f^C<)>< AC 'S BZ) O 



■STC^T I^ = a,^ = 6,^ = c,^ = d 


sw*f (?r, |a| = |c|, |6| = |d| 

A6 + 0i = A^^^ + 0^ = ^ 

wc.^'g jiI»jI'wQg<p« ^TsiH 'S Ji»<l*«<ih, A^ = B^ 

®r<K ^ + ^ ^ + ^ 


^t, Q~\~d — ^ A c 

Ql — Q = b. — d —c — d CTW ^G?i] 

a'Qc <^1^ *ftW AC, .'.a — c '^1'^ AC i 
b'Q dm BD, :.b-d BD i 

a — c'^b—d C®t^ *11W i 

AC, BD «Pr5fP®^ I a — c'Q b — d ®P^ 

^ "STl^ '55^ I 

.•. a — c = 0'^a = c '^1^ b — d — Q'^ b — d 


a\ = |c| |6| = |d| 






S>iI«,5|M (t. c®l^ £W*t ®?r (?r, c^stc^ 'sr^of^ 

^c<ii'8f‘p i<i'^ ^iTsrHsfl® '^’1^ i 


■’RfsjH: 'SIC^T ABCD i>'8'5C«r<i P,Q,R,S i P Q, Q 'Q R, R 'Q 

S, S 'Q P C*lH <pR I Sf5(t®t ^<IG® PT, PQRS •»iNI*'sR^ i 






;*V8 


D R C 



= a, 5(3 = 6, (7i3 = c, dA = d 

«m, ^ ^ ^ = ^(a +6) 

^*1^, ^ = J(6 + c), ^ = i(c + d) ^ = J(d + a) 

1^ {a + b) + {c + d) = Ad + C% = Ad -Aid = Q 
Wik (a + 6) = -(c + d) 

.■.^ = \{a + h) = -\{c + d) = -R§ = M 
:. PQ SR 'Q >I>II*«>«IM I 

QR PS 'Q I 

.-. PQRS I 

i. AB II DC ^ 

H) id = m ■ od c,<)’<ll(.«i m (.^®il«i trlf^ 

{a) 

(iii) Ad = cd 

'sCSlJ^ 'qlC'llc<P Rcdi^ C<Ph!i5 '51^^ 

■^) i ii 

^t) i '8 ii '^) iy ii ^ iii 

(i) WCiSl >ll^|'^R<P £i(.<j|'55tJ 

(n) WCii] Ql'g^si filc^jl'stj 

{iii) cln^J 









^\r(t 


^Ic®i1c<p Rco^i Wl*i(l> 

^) i ^) ii 

^) i 'Q ii ^) iy ii ^ Hi 

«. AB = CD ^ AB II CD W\ C^t^# 

^) A^ = c3 '«f) A^ = m • ci, (?r«iic=T m > 1 

«t)A^ + ^<0 ’ST)A^ + mC3 = 0, (?r«ftl?T m > 1 


AB C^C<MWI C C^ '530#^ yl, S ^ C 

R*^^1 \5J^>!?f[F[ a, 6, ^ C I 

8. aI 


(i) 

(ii) C5^ 


(iii) 

'^) i, ii i, iii 

^) ii, iii ^) i, ii, ^ iii 


(^. AABC ‘^1'^ C<pHIiJ '^IS<p? 

^) Ai^ + ^ = cl ^) A^ + A^ = ^ 

^) c^ + r1 + ^ = o ^) A^ + ^ + C^ = 0 

ABCD >l|i|l'toQi4<l A^ 'Q ^ ^ A§ 'Q ^ A^ 'Q ^ 

C5^^^C?I? £|^ ^ Cff%3 (?i,Ad + B^^ 2B^ 

2A^i 


s. ci^ (?r, 

^) — (a + ft) = —a — ft ’*f)« + ft = c ^C®! a = c — b 

br. (?f«tt^ (?f, 

^) a + a = 2a '*[) (m — n)a — ma — na 

^) fn{^ ~ ft) = ‘>^Ql — fnb 

b. (?f«ff^ (?r, 

■^) a, ft 2i(.'03C<p 'SP^ G'os?! ^(.®i, a = mb'^ ’ftOT (.<p«i®i»)h ^ a, ft '^1'? 


' (.'oiil ma + nft = 0 ^(.®i, m = n = 0 






10, A,B,C,D (;«t^ ^I«l1^C5f a,b,c,d (7f%3 (?I, ABCD 

^if^ G^<i«n '*lfw b — a = c — d "5^ i 

11, sw®t ^ (?r, lii^ "sriof^ c«n:^ ^5if«^ 

>)ia(l-«)5ih c^ ■^tp' ■srsyf^*)j'»j|^ I 

sTstk (?r, t<i>lwi DNg'gc's??! ^piiGsi ixr^ 

■^1 

i®. ^rRK*ij Sim'm ct, 

-STSlf®^ •qipC«l« »|i)|lS<(h 'Q VSiciil (?|T’I*PG«1« ^5^^ I 

i8. Cafe?' ■?i?iCTj gfsrK ?5? c?i, ^iPiflnncsi? '^‘%?i? ^c<ii'st<p ^i?5ira?r 

'>ia|l’W5)h ?1pc?l? lil?? ^5lCi? Ifet’IWI? 'SICW I 

ifi-. AABC ^ AB '8 AC ^ ^*01^ ?«11^ D'Q E\ 

■^) (A^ + D^) C^ ^4^ Cafe? '51t*0C? £|^M i 

-sf) C®fe? £l?t*f m OT, BC II DE (il?? DE = -BC 

«!) BCED |lf^lf®j?ICSI? ?*l3f^ M 'Q N^ Cafel? 2t?H m 

m, MN II DE II BC ^ MN = -(BC - DE) 

i'Js, AABC BC, CA vs AB ?sof^ D,E,F\ 

^) A^ C5fe?y ^'6 ^ C®fe?'siTWr 2W*f ^1 

'«r) Sim m (?i,A^ + B^ + cP = 0 

’t) Cafe? »iKlc<u fifsrf't C?, F ffe '0|1^'® BC i^l? ■?5Jl^’a?H C?«IT 
E fi*<i'»ll?l I 







^ (Solid Geometry) 

^^1^ ^sirsinji^ ^i<iiiw<i 'sj5R>^ £tc?rm (TT^ 

I ifll^ ^*5 '0||<Pl«l<1 PTSJ^ '0)lc^ C^S^lR '0||c?, R*l*) '0(I*^|W5I I 

^*Oli;?r '0|l<PlWil OTtf^ 

«)lii'o*i '0 (.’»pifl<p®i 'oil(.®ili>*il I 

iii w*oln c*tc^ — 


► X|i<|'»vg<| g|\o1^?| «p^ <P«1(,V0 ■^ft^l 

^ 1it^, ■pRlI^ 'oil^Fb'Sl ■^, C’fl®!^ 0 »l>)'^'S'§R'q> 'Sllil'oi ifR? <^^'!)C«1'S1 

W<fl«P®1 <P51C'!> ’Ikw I 

► ’SR 'Sf3lRiR)<i sil^=lT ^^<fus <11^ I 

► '0)I?I'0»1 '8 ’^^VSC,®^ C^35?p5T ’l^lt’f •qj'gc^ ’IRC^ I 

► "SR ©fjiRRj'g *fR<=jT <u<ir|R<p CTOJ stMst <Pi^(.'o ’fRWi 

CTt^RS *)R®tt 

■sitJofw «s«lRR)tvo C?NT *0 ctPrs *fRc|t 'O||(.oill&vo ‘^CUC^ I ^R sr)|RR)(.'O'0 f^, 

C^ >0 sjW \kWL< ^ ^ I 

y <i'^<i sW '0 Scovol 2i(.\o)<pIu(,<p 'Sflart (dimension) i 

^RJ, '0 SCO's! (R^ I (£l1^ srR«jT I ^RJ WI^RT 

lii'^ tbS (.) «u<q^R I ^5R^RtOT?r csrc® ■’’Itcir I R*^<i (.<pl(.*il 

’SflSTf I ^1^ 1^ I 

vD. C^'SfR’ C^R®r '5[1^ g|^ 'Q Sdo'dI (R^ I ^1^ C?NT I C^RR, Root) f5C2r 

AB\ 

8. WR '0 0l^ ^srtc^, Scovoi (R^ I R»lll5)<p I CRSR, 1 rC5R ABGF I 

<t. (R £l^ '0 ^51tc^ ’®tiRS I ^^!5?IT? RRR5^ QlV||Ql<i I 

CRSR, Rco^i fscar ABCDEFG i 





ii)rV 


B 


C 



F 


E 


I5|»lll(fl<P C^iui 'Ol'oqj '1 R»|j5l 'BffS'T I ^5«nPN3 cdR^W 

’iliiih'9l(.»i sIc'oj^pI^ ^ liR# «n^ ciRc?r 

i, ■»i»i'»»i (Plane surface): wl(.*il '0(.«i5i t<i(.<plc,*il R'^'S ^?G<ilst<p •»i<i«iG<i’<rf 
^*1?' 'a|«iR<^s vseit^P ^TSTs^r I 

?lt^C«T (if <5'^ •>i»)'s«l I PiGH^ %?r Rfif's 

G»(t<iJc^ 'qNnl •>i»)'s«i wf I ®tj|RR)^'»lG^ ^ ^ I Rif 

I Rear abcd, adef, abgf i 

4jv«qj: 'sra Rif %^K ^ 9fI^iCe7 '5FT eolRI^t'o ^ ai'?? WRT R'^ltl 'a|'^>< 

(infinite) «lRf^ "slCiT I C«tt^ CT, C^tOTl 

wr a)-^ c^p^n wi^ ^’R «liwr wr 

(Curved surface): C^^tCR 'otei<i ^^R ^rRsTo (?f C^itCR R**jn ^<t<il'sit<p 

if WR '^ilR «I^R?ns ^ if voeiC<P '■l^'sei I Ci1l®lC<P<l 

<|^'S«1 I 

o, eolRfJo (Solid geometry): ’iRis “llta?! CT "“INR ■^klt<u ai'^ <3^ 

'3 R^f? *i^ WRt RR, 'i)k<p ^ 'swiRR* (geometry of space) '^®Tf f?I i 

aiw ef|vjR)^ eolRR) (geometry of space) RrIRj^ 'st)|RR>'e (geometry of 

three dimensions) ^ ^ i 

8. a)^\©»j) 5 ) c?r^ (Coplanar straight lines): aR^lR^ ■»i»i'OG«n 

fC?T, Rt '0ltn« ^Ri^R '5RJ Rr ai'^ 'ai'««p«i ^ReTRSffitPTlRi 

iii<p\o^{j c?r«tT R®rf I fro? ab 'q cd (?■?> v5%r (R«tt, Rs^ ef '©tuR 

^ilC«f ai«pvs^«i I 

(t, ^JRSiS^r C?r*tt (skew or non coplanar lines): ^JTsiwr ^ 

«l<lpy[^ R '?T WfR '5r*II Rr ai'?sR ^npoST 'a|’«P»i '?Rf Rf aif(,«llt<P Sr 








I AB 'S EF C^ I C’lf»l«H<‘ 

'il<pf5'{| (f|<pfl> Rtil CTT’t ^ 'alT^t^^ lil^pfS <1'^ IvoR <P<IC'l5. iJ^fS 

'b. •Ji»il*«<ih ■’Rlsf^Ptt (Parallel lines): ^<p\o^?i ^rasTCsNT '*lfw ■'1?^ ^ 

^5i<k ^sl^Ff^ (,<pk«il ^ ^TSTl’®^ ^ I 

fro? AB 'Q CD '>l»ll'W<lH ^ra«T C^ I 

H. (Parallel planes): ^fSTs^r '^ifwC^ *11 ^5f?[h 'sif^ 'okiii 

ABCD 'Q ^ •'IkH *?tl4T EFG ^ ^ 1 

V. »I»|I*<»5|H (3^ (Parallel to a plane): >I<]«1W’«IT 'S 

'8)I^Pn>'»|G<l *)I'1 'sNI ^ <Pt'fl, 'SG'<5 •>1<|«1G<1'*IIG'^ '8G«1t] 

'>l»<l'®«lh I C'D'^ra^ C^ A5GF'^TSIWra ^TSlp’s^leT I 

«>. 'OG®i<i ^ C?r*tl (Normal or perpendicular to a plane): g^IgiI •>ifleiG<i^ 1^141^ 
(RPtCTT CStC4 ir W(.4lWl C?!^ ^ 

■^, ^ ^ra®o'«fk4•>ia)'SG'n<i ^'*1?' ^ ■ 5 ?! I ■^i^sra’ OP QR 

OP (3^ QR >|V|4W «lt4f AB, CD, EF 


P N 



10. R)44 (oblique) GNt: C4lWt ^fsiWI^ ■’ikST ^TSTPS^H ^ ^ 

4®lT ^ I ^’IC^ fm MN, ST '^1'^ f^W 

C^l 

11. (Vertical) C<r*lt d 'Q^icsra' ^5TC»t g<pIgiI 

C^ ®5IC® '«I1^ ®5f I I^GDC ■^ICW fro? ABCD (?■?? PR 

C?^i 

SdO'O'SI 5tf^, (3fR 








(Horizontal) 'S CiT^tt: wlcil '*lt^ ^ra®IC?Nl^ ®ra "^C^, 

^5tc^ ■*RiK^ c^sn^rr wr (i*ii<i»iwi 

5ra«TC?n®ti^^ I ■^TCsra" fter abef «i^'gR<p 

^T*!^ 'il'^ PQ lil'^ '0|^'5i^<p ^rasfc^ I 

i'S. ■>ia('s»i (Planar) 'S l*i<p'S'^ii (Skew) "5^^: (;<MWl ^ WT 

'oi<lpypo ■ 5 ;^, ^5tC^ ^W®%r o'g'g'st ^ I 'aiMI'Sl o'g'gtsfs ^JTWT 

i£Rs^ tsM wi<ipyno ^ "5^, lif i>'8'5'srw l»i<P'o^f) i>'8'5®f 1 i>'8'8(.'st5i 

->lI^R,\o iil<P'ffl(.ei lil’^ '^15 «RJ WT «R^ 8 t^ I C^tCTt 

i>'8'5(.®ttl I V!9|(,*i5i ABEF D'g'S'st 

BCFE I 

i8. c?N1?r (Skew lines) C^: ^ C^ ws^ C^®t 

c,in<>iwi '8 ^ (^m ^ ^5if^ ijvii-toiiH 

(3^ 'Spio#© (jqsim ^511^ ^ C^ £H'0jt<)><l ^ 

C?NT C^IWl R'< 3 [(.'o 'qwpi <pii(.«i 1 ^ R'^g'o 



B 


■siOT ■^, AB 'Q CD ^1^ I «C,<MWl O AB '8 CD ‘3'^ 

>iV||'(s<jH OP iflf?? OQ ZPOQ t AB 'Q CD ‘£F( 

'o|*<o’f^ ^<10*51 'o|*i) ■^«?ri?r ZBRQ '8 AB '8 CD «i*«)’1^ C^®! PicT*! 

CT«t1l?T R AB 'S’l^'SRpSt^ <£FSi QR C^ «l<l*1j^ CD >1V||*«)«IH I 


if. %55r CW (Dihedral angle): ^ ^©tW? 

Ct|t<l»IWl CSlC^ >|V|vs»|i^Cil?) glC^aJC*)*?! ^ ^ ^ 

■^5C^ C^ 'q«P'1 <P5l(.»l C^T®I^ ^iuvsoi'^G^I'SI '5p®^ C^ I ^ 










D 



AB 'Q CD AC C^ C^tf AC O AB 

^rawr CM ^ CD ^rsiwT on ^ >i<)«iw'«it ^sr®^ ^ ^ (?h ^ 
AC lil'^ ^ O ^ I ^1^ ZMON t AB 'S CD >|V|'®«1^C.il5l 
voino’l^ f^\Oiy| C^yt®f 3j[&'0 I '>1»<'0(.'n<l «('(0»fo fqxool ’if^^ffej 

'»1»)Wl®t 1^ ^TSToeTO ^ I 

'Sll^W'l (Projection): C^tC=Tt 1^ C*?lW >lfl«1«'«IT^ A\ 

Ji»)\sc,«i5i <^hRT'G‘P ■>ia)'8G®iii ^<1^ ^ R’^51 <11^ 

(projection) "5^ i G<pk*il ^t?l®IC?NT ■»i<p®i 1^ g<pIg*iI 

'oiRjc'sp'^ I ifl^ «iRjc‘*p'^tW> ^ vaiRjc'sp’te (orthogonal 

projection) ^ i f^O? XY »i>)voc®l'S AB 'G 

CD 'fl?' ab '3 '5ra«ira^ cd Cf*llCTT i 



•j^Iw 

■^f& (£|<qjV8<^^j G^O^Wl '^sM ^R*BI: '»1»<l*W5lh C^IWT l^l'^ 

R'^jg's g^i *!P<ig^ I 

«f) >i5l®1W'S|T l'14'o'^il ’ftc^, C5IW5*r ^ >|4Jl'<oilH'S 1%?^ C^IM 

R'^g's <p«G'q ^ I 


*q'®sPi'^ 

voi^pv^s I •^'Siil? (f|'^ ^I?I»1C?NT 'Q ^PTsI^ "SJCSJ! 





R**J ^ <I5ll<l^ ^1^51 ^PT®^ R*^ ^l<PC<I I 

'*[) I^pf^ •'I'S'nw’stt?' "STSU %?r ''1»l'sei '0|'«P*i ^ I 

'S Ji»)'o(.»i5i "SR*)! ■'iH^ 

'^) wlt'il '5ra®TC?n*lT wit'll ^Tsr$c®i?r •^»il*'o<il®i ^(,®i '©Itiii "swi (.^pIi.'iI R'tj *?ll<pw 

^1 

'*1) wkil •>i<isiw4 Gilt'll •>iai'ffl«nw <p<i(.®i 'olti<i ■si^sff’srisf «lt^5C^ i 

«t) ^ c<ptc5Tf 'Q *iii'!>w<i ^ 

'»1»|'0G«1 '0|«^P<^5 ^5^ I 
'^*l'0t®151 "SIWJ '^‘H^ 

^) »\^'^<sr\ »l»)|-<s<l|ei ^ '0|G1<I "Sk^J C^5l??Tf 1^ «I1^C^ ^ I 

^) l^fS »1J^\S<»1 ^l^lH^IGS?.^ ^C®! 'oM •>I<I«1G<I^ GS^I <P<IG<I 'oIG1<I «I»1?'’IJ 

'oil»i<il "Sflf^, ^ «)»i<i'^j I 

■^t?!! SiG'SiG<PR ’ll^»il'i (space) i «il<ilti <11^ 

<pii®il<i 5^<il, i4^^®r 'sjlf5?r ’^•qs'ii 'sf® ^'ojiPt's Siii^<i'-t I v!>G<i R*i*i 

'SR^I 

•FIJI'S®! ^51^ '^3s®eT g<iR3'o ■*‘Jg'U55 R’^uI ^r*l®T *?rtc^ <i'' 5 t<p ’'I'l'^'^ (solid) 

I Ji»|vsffiH' t^lwl «P<IG'S CWT C^ 

G'silPi ■®ffMlW C^tM <p«itv!> 'oi'W'® ®i»(vo®i I 

t5®t ^ (stirface) '^1'^ ^W5®r PI ^5li;^ 

*11?' (edge) I ■?k5I? ■?! (fl'^>«IRT ^GiJti '^?l1^ ^A'o«i (i)?? «ql<iI15 ?l? ^ 11^51 

fi»G^i> ?®r wli^ ^^\s®i i^i<i I 

'^) CstSRl SIg'ojg^ liRsf^ ^t'SI •'1*1*1 <3 R*|»| RR 1%^ I 

'^) C^lRt? ???*5t[^11? •<PGil<pli> ?R?I?r ^ I 





i. ^TRlfw ^ 'oil^i'®l<p|fi (Rectangular Parallelepiped) 



R)i(.'sti\bi 'sfsjpis^ ^rsTssr ^ i 

sic'®j<i»1^ ^il^rNw >j<c^oi'S5iw I >iivii-to9<)s 

*JR'5|R^I 

c?i >iivji-<®Q4 <:^vs 5T!1M ^siR^sc^, i 

'0|lil'sl<p|«l I f5C5 '3|lil's|<p|?| 

VR<i^O ^ ABCD, A'B'C'D', BCC'B', ADD'A', ABB'A', 

DCC'D' AB, A'B', CD, CD', BC, B'C, AD, A'D', AA', BB', 

CC, DD' I ■^oc^ >^1'^ BD' 'oiD’j,G«il 

's)l<q>G'B "55^ I 

W ^iW, 2W 'Q W$T ■JRIgsCsi AB = a >ilW, AD = b 

‘il<p<p AA' = c 'iRR’ I 

■^) ' 0 |l?J'®l<pR ^R^’^ ■’TSfSf ' 5 C«i <5 C^sppwf (Area of the whole surface) 

= 2{ABCD WR C^aj^ +ABB'A' WR C^^aRM +ADD'A' WR 
WaRp«l) 

= 2{ab + ac + be) ai<p<p = 2{ab + bc + ca) R’f ai<p<p 
'^t) 'o)liJ'o»i (Volume) = AB x AD x AA! ‘fl'^ = abc '*R ar^ 

«!) BD' = VbD^ + DD''^ = y/AB"^ + AD"^ + DD'^ = y/a^+WT^ 

(Cube) 

a = b = Cj 

■^) ^fil WR C^aRR = 2{a^ + a^ + a^) = 60 ^ R< aiw 
'*!) 'SIliJviH = a •a-a = a3’SRaiw 









«!) = VaF+W+~^ = y/3a i^lW I 

^ttW i. '^1^ «llll'al<M«l b#, 2p«f '8 ^Sbb^N ^’tl^ 4 : 3 : 2 <il'^ 

^ ^£f c^ar*p®r 468 ■^, ^ '^4 'Q «il«i'oi i 

s<c*i 8^^ 'S SCO's] '?I?ri^CSf 4x, Sx 'Q 2x f^oi<i i 

'skt.'l, 2(4a; • 3a; + 3x • 2a; + 2x ■ Ax) = 468 
52x^ = 468 '^, a;^ = 9 .•. x = 3 
.-. 12 i^, SW 9 6 

= \/122 + 92 + 62 = V144 + 81 + 36 = v^ 16.16 

1^ (8l1?r) 

>i|^ «rt^ = 12 X 9 X 6 = 648 vinfillSN i 

f^Bj(,<i|(.S>si (<pij^*i WRT ^i(.<po) i£|'^ 

8t^ vs Scovsj voiiiivsri, '^SC^ (.•jp(H<pei 'Q <pc,4<l WI 


\s. fst^ (Prism) 

(R ^ 8|1^ 'Q >1^l*<S?lH ^ ^lR»Sf i£R? 'SRlRj 

'^Ni'«>R<P '^stl^ fst^ '^1 fstWR ^ 8||*vsc<P ^3?)^ ^ liR? 'quiu ^sST^Ooilw 
’11’^ wri 'Sltwl^ '55^ fsNRf^ '«I1^ ^ ^ 

'o|»l)C**i»wi f^etailoc-qs 'sl^'P i C^C3i fst^SR^ vsrfw 

I 'st«l« RtCSR C^ ■fst^tCSj^ ii>i<P5^<=f I (?r5H, 

li'S'srkk %Sf5f, ov3i'5®tl<p|5i fst^, ^s^vgefi^plti fst^ R'S)lIii i 



\|f^ (regular prism) i ^ ^ 

^^ic<p (irregular prism) i ^'ssl^^ilw 'Q ^R^ 


Sva^iw*^ fst^ ^ ^ I <pl(.oiq 
I 














tstwcsr^ ^slwi^ c^ai^ 

= 2 (ff^ c^appsT) + ’ft4»«i'J[WI«i 

= 2 C**Pi£|*P«l) + X ScDM)! 

'*!) C^sppeT X 5»vsl 

'^, i£l'^ fsi'stwfi 3,4 'S 5 OT.1^. 

'5»vsi 8 <?r.1^. I ^stwra' c^sppor 'q 'oiiii'oi i 


'’Rt*rt5r: fstWCSRT '^I’stlgscsr 3,4 'Q 5 OT.1^. I 

C*re^ 32 + 42 = 52 , '»t»)G<pl% lifl'get Tilir c^3iTpeT =-x4x3 = 6 '^ 

(?f.R ^slwra^C^app®r = 2x6+(3+4+5) x8 = 12+96 = 108 

PT,f^. ^^|?r = 6 X 8 = 48 ^ 

fst^Sf^lfS^ ^rsfslwra Wtg*p«i 108 (?T,1^, liR? 48 ^ (?T,1^, i 


8 . (Pyramid) 

•qS.'gtsfn 'oi'qPv^s 8lG®j<pn5 

Qi'getH4?) ^ I 



^ wwkil ®il<plw<i «q^'5'8t ^ ^|^\sff|9p^ (,<)(,<p|(,il *rai?ra Qi'sjet 

■ 55 ® ’tk?ri ®CT^^55r'^f§®f <ip‘/\o<n’j[(.®ii !iii's'S5t'^®lc^'^p^'Pli^lRv!j 

I tj^R5i*ni I '8 G<iG<pl(.il g<^R<p 

^c<llet<p ®T9ttT*§C®'R?lf^U5?' 

SCO's! ’^®Tf I ®t<l '0||»l'{|l 'f’t^lfw <1«1G® ^0<|||><1 <l'»fl‘^l<l '8|<lpv|® ol'filo 


"51^ '’TSKl^ li'Sj'st g<iH5's '5|*i<1'^g<p (regular tetrahedron) 

^ f^t^lf^ I lilt 3 + 3 = 6l^si1^'a4lS C#«t^ 

"^iC® 'o)f«q>'s ^ «?iG<PGttt ■'if^ I 


^) ^st®^ C^ssjTjssf = C^appsr + C^s^ppef 







1ai^ 





C^slITIt h, r lil^ (S®ItM I 

I = y/h? + r2 


'^f) «l1?ro5T =-X C^SPpSf X ■^55^ 

3 


vs. 10 (?f.1^. <ll§RPj^ ■^’’ft^ vgj^l^stvo (£f^ 1^<llPicv!s<i Scbvol 

12 OT.f^. I ^slwra' c^^apjspr >8 ^^irnssr \ 


WdsR-ij Ci|C«ii|wl r = — OT. 1 ^. = 5 

2 

(?T,R, f^5llPlCV!9<) Sd&VoI 12 CT.R I 

WWIWI ’Ili^W'Sl t^«1lwl ^wr = y/h^ + r2 = ^122 + 5^ 
= V 144 + 25 = \/TM = 13 (PiK I 

.-. 7 i?fsjv 5 ^ = [10 X 10 + ^(4 X 10 ) X 13 ] ^ C 5 r. 1 ^. 

= 100 + 260 = 360 ^ OT.R 

vil"^? «ll?l'oi = - X (10 X 10 ) X 12 'SR C^.R. = 10 X 10 X 4 = 400 'SR C^.R. i 
o 

Wvil^ RRIRvbR^ ^SJvo??R C^SPM 360 (R.R. 400 'SR (R.R. i 


■^fsf: 

■^) slCiVsj(.<p <pc?i ^*1*1 's iff^R <pc5i R^ (i) Rtwsf '8 (^ RriR® 

vsjR) I 

'*[) (,«IWW1 C^TsrR «rf^vo xirt-q-^gfD^i 3T5fS|WR C^iflSFT \s vaflWT R*# 
■^1 


(t. (Right circular cone) 

C^tCTt >iV|i<M^ Q)'gCvSr<| ^■5T?f ^ (axis) ^ b'^Rc^v 

■^1 






^ ©rjiRR) 



fpcar, OAC Qi'?'Stc,4 OA csimt^JTi^ wr abc 

‘ili:^ l^'sC'Sr^) ZOAC = 9 9 C^«tC^ 

(semi vertical angle) ^ i 

C^^(.<P<1 SCO's! OA = h, <ui'^l< OC = r '3'^ (.R®li(.*ll SCO's! AC = I ^C,®1 
■^) <i^\sc,»l^l OT?RP®T = ^ ^ <S®itWT SCO's! 


= — X 2'Kr X I = 7rrl ^ 'i|<P<P 
2 


CWPST 


>ivi4j'6w<i c^app^T = '^gswi^ + ^§f^wi?r c^ai^ 

= nrl + 7rr^ = 7rr(r + 1) 

’t) «l!iivsr| = ix t'ipaiipsl X 

= -nr^h ^I ['4|!il^W5l ’t*# SbbVs^i Ggfeti^ 

Sii!^<lH 8. Jii|-^'a'^(^<p C^5T®IC^ SCO's! 12 (?T.i^, i^l’^ 10 (?f.1^. 

c<l'*l!cil SCO's!, <1^'SC«1<1 '8 ^fij'scei'fl C^aj^ i£!'^? ' 0 |!i|'S*i I 


^*i!*l!*i: ^j!^!*J r = — (?f.1^. = 5 C^.1^. 

Zt 

(S5E51T I = y/h? + r2 = V122 + 5^ = 13 OT.1^. 

<I4>'SW<) Wai^p^l = 7rr/ = TT X 5 X 13 = 204.2035 ^ C^T.!^. (£11^) 

^55si?l? t‘4|»ai»P«l = -Kr{l + r) = TT X 5 X (13 + 5) = 282.7433 ^ C5T.1^. (StlTT) 

^lUrsiT = -Trr^/i = -TT X 5^ X 12 = 314.1593 '*1^ C^i.R (Sim) I 
3 3 


i£i^ 



^-vsv, (SiPf 













'b. (Sphere) 


(.<plwl D'glifw (,*spi£i(,<p i£|<p<i|<| >gl5(.?) 

«lhc®l (?I C^n®!^ I (.<P«^ C’lHC^ I *^ 1 ^ 

WT 'sr^^ CT ^ C’lhc<P«l I 



CQAR cnN:^ C^ O, 0A = 0B = 0C C^ O C^ h P 
R*<j'si "sf^ Rcii OA c?r*iH rw ®i^ '5?f '3T5r5®r c^i®i<pfi>c<p 

QBR <pc<ic^ I ^(.'851 P liR? '^JW^ PB I 

.-. 0B‘^ = OP^ + PB^ 


:. PB^ = OB^ - OP'^ = r‘^ -h^ 

C^h(.-q><i r '^, 

'^) C'>1Hg<P51 ^^'®c®i<i C^sppwf = 47rr^ '3 <p<p i 

4 

'*!) ^TRTsR = -7rr^ ^ <il'^ i 
3 

’t) h S»vs|^) vo«itK^w ■^]W< = \/r2 - h"^ ifiw I 


■^st^f: if)-^ C«l®Hr RT «pi5<i'i '8 «il<i'»»i i 


(t. 4 (?T.1^. <wIg-^< 1 'il'^ C#5: C’1l»l<Pt<P - OT.R ^ >5'^ ^'8l<Pk 

o 


c®iK C^l®ic<p^ = 


- = 2 (TT.R I 
2 




-TT X 2 ^ = ^TT ^ I 

3 3 


^(.•i <pI^, ^10^51 = 

.*. = 7 rr^ X 


2 

r I '*11^1^ — I 

3 

- ^ = - 7 rr^ I 

3 3 








^ ©rjiRR) 


✓ 2 32 

-7rr^ = -^TT '^, = 16 r = 4 

o o 

.-. = 4 C5f.1^. 

'Jj. ^TSTH Si»'!)| ;f|'^ '>i»<'^'Q'§I^<p C^Ft^, •il'^ 'Q 

^5R^!t\51 Ci^ CT, 'o|l«l'oc»i?l 1 : 2 : 3 I 


^TsrNt»r: 'SJOT <pI^, ^f*fW SCO's! '8 <ui’^i*T '*Fll3^ h >^1^ r i CTC5^ 
(FihC’q»<i SCO's! 'Q ^tsih ^^s?T?, h = r 

's!^(,«1 (,«p!Hc.<P5) ' 0|!i)'s»i = —irr^h — —irr^ ^ iil<P<P 

3 3 

^__ 14 2 _ 

= - f-7rr^) = -vrr^ ^ 

2^3 ^ 3 

= 'KT^h = Trr^ ^ 

12 12 

.*. — q * q * 1 “ 1 *^*^ 

o O o O 


^!^«l % ’ 

OT.t^. I <p«i<pIo(.< 


mnsm^ c% wwo sw 'q ^*r«iigscsr lo, 8 « 5- 

^ 2 

’iPlw - C 5 T. 1 ^. <P'S'»J[(,ei! C’ 1 !«l!<>!< tlpf 

Zt 


^PlFfFT: «P«1C<P<1 'ai!?l'o*i = 10 X 8 X 5- >R (?T.R = 440 (?f.R 

z 

^c*l <pf^, '51^^ = n 

.*. n — n X -Trf-)^ = — C^.fsf. 

^ 3 ^2"^ 6 

TJTT 440 X 6 

£1?™^, _ = 440 = 840.34 

6 TT 

.-. #1^ 840 1^ I 

Sii!^5iH V. g«p!4(.<p<i 'oi!<)'si V, <i8»'oc,'ii^ G'»pifl<P'!n 5, 

r, Scovs! h li!^ a RC®! Ctf*!T'8 CT, 

. _ Trhhma Trr^ ^ _ 

^) S = -=-^ 

cosa sina 

1 TTT^ 

'4) y = -Tr/j^tan^Q, ^ ^ 

3 3tana 



\DOO 


S«>Vf )57 5 //c^ 



frozT, «H>'o| OA = h tR«ilc.»il «»'sl AC = I , 

0(7 = r ZOAO = a i C5®rK?lT I = v^PTr^ i 

(7f*tt ■*I1?r OT, tana = ^ 
h 

r 

.*. r = /itana /i =-= rcota 

tana 


^) S — Trrl — 'Kvyjh? -\- /i^tan^a = irrhVl + tan^a = Trr/iVsec^a 

= Trr/iseca = 7r(/itana)/iseca =- 

cosa 

9 9 

TT?™ TT?™ cosa TTT y 

S = Trrhseca = -rcota =-=-'^’T 

cosa cosa sina sina 

'*t) V = l-Tvr'^h = ^7r(/itana)^/i = ^Tr/i^tan^a = ^tt (—-—^ tan^a 
3 3 ^ ^ 3 3 Vtana/ 

,.3 


7rr“ 




3tana 

(Compound solid) 

x|»|<5J\gt<q> CTlpRy <q(.ei i *1*1 


■^) i£i'^ 'oiiii'oi<pi5i '*if^ '*ri^ '^twcsR (;<Mwi '©c^ 

^i^lR ^ ’^PR^ «5»ilC®l (Rlf^ ^ I 

'?[) i£|^ fstWCSR ^ 'Q ^ WR ^ iflR? |>\5»\!)ol4ll5c<|> 

fsfSFCSR <l'^l(.«n liRsf^ G^IR<p R^R^ RR I 

R) ;<R5|^ '5f^hc<Pfl R3M^ '8 R3lRT^ RRR RCR 

l£|R? G<qjH<p(i5o<p ^«q(,Hh(.<P?l RRIW RRR^ RRI 

R) RRCRHRS 'S liIRsfS RRfS^fw RRW CRlf^R^ RRR’^ 

RRtR^ RRT CRC® RtiR i 












^ «lf^ v|'i-<*'§«) >iv|?(cy ^ Wf 

tUTT I '0|(.*i<p >^R5»i'vt»i ^’t^ThS CTlf^ ’'1*1 <1'^ I <j|?l|5j <P<ll<l '0)0*1 <P ^^^<1''1'8 



5il^$)'*l b, ^j|^'^o®lD Si’')) 15 C^.1^. I 5 ,rI^ 1 PlPl'wl^l 'o|i^R)<i 'o|!co“l^ 3 CT.1^. 

■^, ^Sl'oooi'S) C^3Ppor 'S 'qli|'o*l I 


15 (?f.R I (?rc^ ^ 2|1^ 0'>io«j.'s 

^ 35 ^ PiPl’ok 'oil^Fofl ^vC*!?' / = 15 - (3 + 3) = 9 (?T.1^. i 

PiRi'®l<i 'o)i^Rii] ^ir?c^ <^^'oo«ii) c^si^ 

= 2 X J X Anr^ + 2nrl = 47r(3)2 + 27r x 3 x 9 = QOtt = 282.74 ^ C>f.R (m) 1 
(fR? WtWT 

= 2 X J X ^Trr^ + -ktH = ^7r(3)3 + 7r(3)2 x 9 = IITtt = 367.57 ^ (?I.1^. (StR) l 

Zi o 0 

io. >4)^fl» o«il^l?) C’ll^io^?) <)I5 ,ood 15 PT.1^. 2 OT.f^. 1 

■^) C^h0*PO ^?C*R' '0)I«|VS1 I 

’«f) (?t1«TC^ <v<) 9!'0 C®rl^ %?f RoiqiJ ■^'TI Ro<li> C^tHC^ 

C^3nF®T I 

’I) C’lh'pl^ (f)'^ 'o)i^I«o I^<p'»lc<i 4c5 C’M I •ql^I^'Si ^?c*R 

'0||n'®»l I 













'^) WSTTf ^Ic^, ^1^ 15 C^.f^. 

w ✓ 15 ^ ^ ^ 

.-. = — (Tf.t^, = 7.5 (?l.f5f. t£]^ C^|cic<P^ 2 C^.1^. 

.*. C^tH^ = (7.5 - 2) (P\K = 5.5 C^.R 

.-. C’ftsrc^ ■sfl’IT 'Sllil^'i = -Trr^ = -tt x (5.5)^ = 696.9116 ^ (?T.1^. 

3 3 

(i2tl¥) 

^) C^I®ic<P5i <i3l^l*l 7.5 C^.f^. 

__ 4 

.•. = -TT X (7.5)^ = 1767.15 ^ C^.T^. (£l1n) 

o 

.-. (3m m©Jf = (1767.15 - 696.9116) = 1070.2384 (3.1^, 

(grm) 

»((.'( Pi(.<!(> C^Hc<P«l <I)HI^ r 3.1^. 

.•. Pic'Si5 (3l«ics’s 'oils'O‘1 = — TT X ^ 3.f^. 

c<(CR'8 "*1^*11 (3l^ RCSC^ c^iNs 

'oils'0'1 PictliJ (3l«ic<p<i 'oil?i'oc*(5i '^>)h I 

.-. ^TT X = 1070.2384 % r^ = 255.5 r = 6.3454 (3.R 

O 

.-. (31®R#^ ^^voWH t'i|>i£i*p«1 = 47r X (6.3454)2 = 505.9748 ^ 3.R (m) 

«!) 6.3454 (3.R 

.-. ^ = 2 X 6.3454 = 12.6908 3,R 

c<icR'5i (3h'S»fl5 ■*3^ 'oil'^f^s fSs>'»lcs 4t& m, ■sI'SiIUs m 
Pic<ii3 C^|«ics*s sjlc'^is ■>i»(l*i I '^'®5ils 'S'ls^ 'oil^Pb?! «ilc^5i = 12.6908 3.f^. 

.-. 'ollH'sH = (12.6908)^ = 2043.9346 <3.R (m) 

Pic^iiJ C^l®ic<p<i 'o|ls'o*( = 'spf’tt c’ll'ics’ c®il^l«( 'oils'S'i = 1070.2384 ^ 3.1^. 

(m) 

. ^ 5 r?m mssT = (2043.9346 -1070.2384) = 973.6962 ^ 

3 . 1 ^. (m) 







^ 'srjiPiR) 


\ 50\5 




i. <5'^ ^sltwRsI^ V|r|<i^5i 5 jjpsr 4 OT.1^. 3 OT.1^. I <5^ 

^) 5a/ 2 (?r.f^. ’«f) 25 (PiK ’t) 25v^ (?r.1^. 'Sf) 50 C^T.I^. 

c<plWl »i»ic<pl^ lii)'S5C«t<i 'oil^'5j«r W’l? <il%q(.?i<i 4 (?T.1^. lil'^ 3 (?T.f^. i 

(i) V|4<|^|^ <£S^ c^5t*t^ 

(m) '^I4'^f5 PiPi^ln ■?5^ 

{iii) C^>apP«T Ott PT.f^. 

'^sc?0^ '0||(,'nlc<P f^Gt>H G<pIi1i5 ^IS<P? 

'^) i ^) M ’t) i 'Q iii ’*r) ii *8 iii 

Pic^<l 'oik®ll(,<P « '8 8 8tW|^ I 


2 (?r,1^, <uIG''1<i PiPi»l<i ■^iraf I^<P'oIg<i 

’*il?n 


vs. PiPi'aknj^i 

^) 27r ^ OT.f^. ’^r) 47r 'SR (R.R ^t) Ott ^ (TT.I^. 'Sf) Stt ’SR (R.1^. 

8 . PlPlcsIiinJi) vailiivo^i 

^) - 'SR (R.1^. ’«f) — (R.R ^t) — "SR (R.1^. ^) — ’SR (R.R 

3 3 3 3 

Rg}<'! 1 Rjf^GVS (f '8 Vjj SJW I 


<t. 

'h. 


s. 

b-. 


6 (R.1^. <jl>lRPl^ vil^ Sim CSIH4C4 slPra 3 (R.1^. 

>iV|^vQv^fv|4 f>lPl<!9|<1 i^ott 4^ ^ I 


■ 4 ) 4 PT.1% 




■ ^s>5? 

6 (R.1^. 


St) 8 (R.1^. ’SI) 12 (R.i^. 


C^SPp®! Rsf (R,1^.? 

^) 247r t) 427r sf) 72'k ^4) OOtt 



4?r sitlR I skilIvSrW TT = 3.1416 *Rt?5 


0 


'a|R«|<pk ’SR^^ SR4 'Q Stovsl sRWW 16 R, 12 R. '8 4.5 R. I v^R 
OTSSpof, ^RJ vil'4’? R^ m I 

^Rst^sR^rR^s 2.5R. iR. sw RRv (®i«p®fR s|Rsit<t) viRR^artwRsR 

■SfeTfSrIm Sisovol 0.4 RR?' ■^, liR «lR^0»i '5'^ «p5p®ft«f WR G‘spv£l<p«1 R"# m I 





«o8 


'o||?|vs|<pk '5Il35t^i!?lT 5 (?f.1^., 4 (?f.R '8 3 (TT.R 

5ill?lRI*lv «)*l(.<Pfl ^StWI^ (.'»p(fl<P=1 I 


io. 70 'SRJ (.rI(.'> 5«1 <P<l(,« ^ ^rtC® '^IW4.25 

Csrc^ '8 13.6 vi^ifviiJM ■>^[51F««tH I -sq^ 34 1^15^ ^ <£|T SW 'Q 


ii. 



C^Sppsf >8 'a||i)'o»| <P< 1 1 


8 (?f,1^. 6 C’f.R ■^, ^Sl'at'KI 


ic^. 24 c5T.f^. 'im 'oiiii'sH 1232 ^ (?r.1^. I >£iii (S5in?Tr 

^DOVSl ■^? 

i®, (.<plWl Ji»((,<p|^ fi'sjo'srsi 5 (?T,1^, 3.5 (?T.t^, i liJW ^R'a« '^Tp' 

uxjpft^ '^, ^ot^r 'o||«'o*i i 

i 8 . 6 C^T.I^f. 'il<pfi> C’ll«lG.<P<l '8 'o||?i's*i I 

id. 6,8, r CT.1^, RR^ R'ilS <plcM ’iPlCil 9 C^.f^. 

C^hw ^5?it I r 'il'^ 'siH I 

i^j. C’jh(.<P'S) <iI'rW'S) ■^Jt^ 13 OT.R. <5'^ (Mt^ 2 (?r.R. I C’tHW 

<ii<i?!'o c^it^ Rc?r tsr^ R^?i^ c^lt®!^ ^sR i w ■^? 

4 OT.R. <£!^ Rc^ C«1H<>(.<P ’iRo 5 OT.R. RRl^ '8 >l»l'4j|W ^ 

■s^«it si 3 ^ I RiR c^ih^IiJ w tl? 

iV. i£l<pf5 C^It^t?' RwiJ C^I®1(.<P<1 6 OT.R. I Wl^l C?IC^ 8 OT.R. ll’tl) '8 6 C^.R. 

<ulCi^^i ‘PiilU RwiJ RR^f^ sl’^va «i)(,<i? 

i^. — (?f.R. RRl^ c*ttw 'srl^R^ i^rq# "qtcw R<p'»ic<i 

VT 

4 i^ I ^r?c*t^ 'oili)'o*i R^ i 

^o. 13 ot.R. RRR 12 (?t.R. R^ w 

Rc?r <ijlc.'>i<i 5 ^ •>ia)'©»i c*lh^Ii>w ■^»c^ I ^'* 1 ^ c^= 3 ppot R*R 1 

ij|4>Hl^ '8 sw 1.6 R. >8 1.2 R., 

0.8 R. 3 Pi.R. tlj I <il^R<i Rvot^Ki 'oc.'Ki c^sRp^r ■^? stR 

14.44 R»il(.*q w? 

120 R. llNi '8 90 R. SR^ (^RsjT^) RRR wilfi'ol^lo ■^l(,*i<l o'gRt^P 2 R, ^ '8 25 
C 3 T.R. SftSR Rs^tl ■^ 5 ^ 25 (RT.R. 12.5 (?T.R. SW 'il'^ 8 C 3 T.R. c^ RRR 

ifl'qsR '0|lil'0|'q>|<i ^1# '8 4 : 3 ‘^1^? ‘^1^ '0|lll'®1 2304 ^ PT.R. I 

sR ^(.-'iFoRwlw 10 R(,'»ic,<i '^ssiiir •?|jiI<i Ru© 1920 





©tjiRR) 




c^8. C^«Rs'i>ll<MM<) 7.5i^l 2000'^’ff^^l^^ 

l>l^c.«i ^ <#sit®f <pjl»i'oh 

Istwi^ ^ ^^ngscsf 6 (?T. 1 ^. 'Q 8 C 5 f. 1 ^. 

1^^ SlCWl^i) 10 (?f,R, 12.5 (?T.1^, I ^StvoC^ 

'S 'o(li|vo«i <q><i I 

4 (?f.R <iliRPl^ ^ fstwcsra' ^55^ 5 1 

C^3PM « ^5lt?p5iT c^I 

■^S, 6 C^.t^. ■^*1^ «)VB'jj(,'ef<i ^<1?" «)<iPx|^ 1 ^<i|R(,vb<i Scoval 10 PT.I^, i 5.^1 <l 

^Slxstei^l C^sppsf 'Q oiliivs^l I 

^V. >xi'^ t>\5j^eic<P51 c,*|c>9lc*il *ItC^ 8 Pl.R C^SPPT 'S 

'o||il's*i I 

I ■^1^ 2 1^. 'il'^ 5»\o| 3 R '5?^ ^StWR 

C^appST 'Q '0||fi's*i WI 

'90. 251 ^. b#'Q 18 R wlohl tpfPf (.>i«lc'l?l 5 »\sl 

5 R I 2if^ £|^ 14 R ■55®r tjrtsr ^rafS?' 'oilii'S'i WI 

VSi. '^) R(.l)<1 IroSR 3f5fgj\0(.6r|$] C^afjpfff ■^5^ I 


D' C 



’«r) V|r|«|Jvg|^^| ;yi^iR i||,||^p 1 ^ ,£|^ tn^ VR< 1 >C<)> #rc?I 1.8 (P\K 4 Jl>lRPt^ 
^p'o’iwl c*t1®i^ ^ R^^'o*) <jff^'s|]l?f ■R'l^ I 

'S'^. C^t®l1^f^ 'ol^'fi 5»\o| 8 RiJltl (^1^ ^31^ 50 RiJltl I 

'^) vol^IUii (.^®il(.*ll Sco'ol I 

'^T) 'o]^Iu <p«(.'o <p'o '55rR<i sitfil'sr'i r(,<)? 1%^sc?i?r ’•RjHI(.'i<i 

R4?i I 

»t) 'oT^Iuii £|f^'^^i5|<i ^jh'alo'Kl 125 <P3h'»h ’^1^ "W 


Tp^t-vOift, vSDDNfi^l c&^-io’Sr 




i8 


(Probability) 

^sitsraT ^ \ (?w ’tf^ 

^ i#t?rr Q»c4ti5 c^, 

'^■’fsftiflT •^Rt ■'IT'S^M '>i«M*il C^f%, 'oll'Sf ’5'STrt^ ^>1 ^'ojlR I «PifK C^IOTT *(15'll 

c^df 'oiR*i>?i\o| «?ll<P(.®i^ (?q>^ ^sn^rat ^«hiR ^«lt "#[ i ^ 

’eii3»il5l •>i'«h*il ^ Rw) I ^5^ c<plc»il '5!T?f^3^ "SiH 

^*0tW ^sltSRTf C^stWT '^'«l<l*ll5) "SIH Rf«s| ^ '3'^ Sj'H^ 

©f|»i(,<q| RF&'s ’‘liJ'il, ’^i5*ll '8 ’MiJ'll <P<l(.'o I 

^*1JI?I C*tW — 

► <11^1 

► W5^ 'Q 

I 

^ lil'^ >t|bll<l ’SlSl?r «P®ll<pei Otic'S <11^ I 

^ ’siSc^T >I’«hh 1 ’it^ I 

► ^^\sr ^ '^fspjji^ '^fsitsfl^ <p 5 ic^ i 


*lft^ (Random Experiment): '*n*t^ t^lWl -^^Hj <psil<p«i 'srtc’t 

WW R>''5 ^H^iRc'o (.<pI{.*iI 'ii<pf5 Rl*t5 *p®il*p®i 'sil'^w ^ RFd's ^(.■s <i®iI 

^ I Fiw^ ’tft^I^ '>i'«l<u «p'il<p«i f% '55^, ^ 

'oiNill (T?tc^ WlR '55# FWC."^ ^ C^ <P®ll<P«lR ^ '0||i(f I FR>VS 

<i®i(.'o’ll^ ^ I ■^'oi^k »j>nl ’ifN^ I 

(Event): C^sIM i^\iM ^ *(«i1l*(>C<i1<l S^tl^.'Sl'-H^’r, 

i£ 1 ^ 5 T ■^T 3 '* 1 ^ I WNH OSft^ ^?’«I 3 T i 

WWt^ (Equally Likely Events): C^stCTT -^if^ 'si^^ ’*1^ >14ll<Hl 


^obt& 





'5r«om i8. ■jwmt 


vSoH 

'i|<pn> C5C?r <P») '^iWRJ ^ '5^1 'OW *ji>*ll^(.®llt<P <q(,®11 

(TfSR "^St Rt'spt’f C5®f 'oihl'Sl '»1«hll ^TSfl^ I •^'S'SlI? C5W 'SlW 'S c6®f 

^5[W I 

Wm (Mutually Exclusive Events): ’tf^ ^ ^ 

«li3(.«i '0|»iii5l ^5HJ ^ CISC'S ^tlC^ ^ R[^s( 

<ic«i I c*rsR, <ii<p5l <p<ic'i C5v5 'oihi c6^ «IM 'j^IU Rf^Ji i c<p*i'il 

(S®'srl^ ■»tti3'^ I ^51^ <^^1 wfK (s® '3 cS®! 

'6||>IW ’ttc^ I 

«p®il«p®i (Favourable Outcomes): c<MWl ’tfl^Rl ’<ii5*il«i «p«iI<p«i 

’<|l5ll«l 'Ol^'^ei <p«ll«pei I liR# ^ -SP'SC®! RcSflvS ^TTl^ '0|^^«1 <psik«1 3 

1^1 

»i>i;ilw(£i (Sample Space) 'Q *1^ (Sample Point): t<plwl ^ ’lH'sph 

*p®il<p®i Pi til ^fS'® c-’iiJw •1^'ilwii) <^(.*11 ‘il<pi5l "^51 Pic'»p’f 'j^f5 ■'I'Sil^i ’tt'8^ 

■^FtTf, W C5^ '3 c6®f I 'il’sR S <peil<pc.«i«i (.'»i'5(.<p «P5 I(.«i 'oiN-sil 1®Nl® 

S = {H,T}\ ^ •is^'IIWia, S = {//■, T} I ■SJOT ^ ■*n^ ■gpt 

^ ^ I ^ S = {HH,HT,TH,TT} i •iy.HlWWl^l 

£l1%1^ tp»IIW5] ^ I <£S^ <£1^^ ’ifWm 

S = {H,T} H,T 

i. »«.*i <pR Pi<ic,’N“ '^t Piw^ <p<il I 5 '«il'»tl<i 

<p<i(,«n '>i'«l<ij <p«il<p«i’jlt®il 1,2,3,4,5,61 

^55^ ■?p®ipp®rtM ^ I ^r«fk wwitil <P'il<P'n '*ll>ll<l •^'«i<iil ■’TsjH I w(.<pl(.*il 

>|«!|<IHI ^il'olC't^ iil'^5^ I 5 >l«l<IHl - I ^5(TsraT 

6 

P(5) = ^ lil^ 9 ^ I 

'^. Pi^ic’t^ 5,^1 Piwc’t CStFs 'oiHh ^p'®? 

»pcr||»p«^^ 1^ 2,3,4,5,6 I 'siC*® 2, 4, 6 3 1^ 

cstFB ®T?’«iiri lilt (,*i(,4iwi lii^ ^5(1^ csfFs ^'«ijt ^ wfK 

w 3 

<p«il<p«i 3 ^ I (.<i(.^'8 <i«nl<p«i’J[(.«il Ji>)Ji'«|<u, C®iK5 'oihlo ®raT^ - i 

6 

_^_ 3 

.-. P (C®ft^'*l3T) = - I 



\Sobr 




'Sl^tsi 3T?«a|R|\s '?rRr: 


c<p|c*il *)i5*i| 5) »i'Sjh*il = 


^ 

■STSfSf <psi|<pei 


’#wt <si^ n (^i^rst 

«(iJ*ih^) I (.^l(.»il <p«il<p(.«i?i "sil^ '^'«l«i»il<i 'sjl^ ■'^ 

'5^ I 'oir^ '*1^ <p®il<pc®iti 'SfR n 'SIR 1 i ^pI'SIcH '>i'«l<i*il<i s|R 

0 1 sj^*U I 


siilCTtr ^l^siT 

l^fw C^51M ’If^ (?I '^IW ^ I 

cwr >i'aR*iR "SIR 1 "^^i I (?m, ^ ^ >i'aN*il i, ^ ^ ’Ifw 

^ <£il! •>I'«I«I»II'Q 11 ?II^ ^ Cii^ ^ Rt, R^RRf 11 '^ST 
Ir^^'R ’qfN^tR H WRf T 'iliRR -’I'^RlI'S 11 ifl'^ iRC^’f 'RtWR CSfHB ^Sf^Rf Rcetlvs 
R?'*llf ^IRR 'R^tRRt'8 11 i£ 1^|[PTR 2i(.'©I(.<p5, l^F&'o I 

RPWR 'R^Rt: (.<pl(.»)l Rft^lR CR 'R^Rt RsR^ R^CR Rt '«|5(.'S Rt^R Rt R^ 

RCRI '5[R^ 'rSrIR R^IRRT RR RRR RR I CRRR '5lTRl5]<Ph ^ Rf%R CRiRS ^kR 
WtRT ^Rp!t<P '01'© 'RtCR iRR R^tRRT '*Jr) i CsrIr <iIwi CRRT <ll(.R (RR R^lRRf'Q I RRRtR 
iRRS^ ■^RSt f^G'spG'R 7 WiRiR R^IRRT'S l iRRICR £|g©)<pIu "R^RI^ 'o|'i’«<q R^ I 

tSrIRRR O. iRRS^ RCRi:® 4 ^ RlR, 5 ^ RiRt 'Q 6 ^ 'RRM RR l iRRS^ 'RR 

CRRf I RR15 R») ■RlR, R) RlRf "Q R) R^IgrI "^RIR R^tRRT 


RRTRIR: RlRIi© CRl^ RIRR R^Rlt 15 ^ i ^fRotlR (£|^ RR CRRT RJR 15 1^ RIRR Wt4lWl 
‘^iR’fS 'oil'iG© RIgr I '^©rI< RRSf R^lRJ R®RtR*R = 15 i 

RS) rIr RIR RR ■R'QRIR R^ R I Rgrg© CRI^ 4 RlR RR I iRCRR GRGR»iG*ll lilRsf^ 
'RlRCR^ RlR RR R5RI RlR R^RR 'oc^'^ei 'JPRlR'R = 4 l 


:.PiR) = 


RlR RJRR 'Ol^^ei R»RtR»R 


_ £ 
“ 15 ' 


R) 


’f) 


RRSf 'I'wIrj '?PRT*PR 

rIr RIRI RR '^RlR R^ W I Rgrg© CRt^ 5 '1^ RtRl "RR l lirCRR g<ig<pIg*iI 
©llRW^ RW RR I RW RCRR ©l^ffR 4R14R = 5 I 
_ RtRt R^RR «peil<PR _ 5 _1 
'' '* RR'Sf R^tRJ ■JpRTSPR 15 3 

rIr r>IgrI RR R'QRlR R§RT B I Rgrg© CSTl^ 6 ‘pIgrI RR 'Silt? i '^I'CiR G<)GR»Ig*hI i^IRsf^ 
'oihGRR 4l£,Rl RR ■RCR i ^©RT? '^IM R^ <poil<PR = 6 i 

RR^RI RIRR 'oi^'fR R5R1R5R _ 6 _ 2 
“ ^Sf R^tRj <pr|<pr ~ 15 ~ 5 







i8. »i'«i<wi 


'So!» 


(i) 4 (m) Rcstivs ^'^Uf 'SfPlT {in) 4 'Sf^ 4 '^ra' C^ '3T?'*|JT 'SfW {iv) 5 

«f) (f)-^ st^TOs *rapra' 61& 51^ ®n®r, 81^ ^iw »iic^®i i 

Pi^lM <P55l ^c“il I 3i'«|<5r||»j[(,ff|| ^ I 

Pi<llf&'o (i) »il®i {ii) ^lc«ll {in) ^lll {iv) <Plc®ll ^ 


^l«(«I%<P •»1'«h»ll <peil<peT>J[Wl •»1»)'^'«l<u I <ll'^C.<I C^^CZT <P«nl<P®l’J[(.'ll 

^ I 'oi^i'bi 'oic.i^ c^5M ^I«f«f^<p ^wt?r ■sj^ 1%^ ’fw i 

CJPH wn ^ 30%, ^l3«iw 

^ 40 %, ^ mM 60 % 1 <^ 1 ^ 

Pl'*ll*'o ^ 'oi'ola'Oii *rl?HT I 

'55t 1000 4N <P<llfl 523 4l<l C5W ’fhQTTf C*t®T l ii| C'^pw) C5J®^ 'S|lt^Pp<P 
523 

= 0.523 I ^ W 2000 ^ 1030 (^ '5I1l?r i 

^51^ 2000 ■^n;^ w H m 'srt^’if^ = 0.5151 c«tc^ "sriT ot, 

OlRlCiJ (’lll'splllj <)'®C,<lPf 

ifl'^sf^ ■Jf^'SlJl^ ^(.<) <)|(,<P ^iSHlfS Pc,'*p'^ ^<IG®1 GRV9 ^G*) I '3G'^5, 

■^jR)fIa«P ^>i«|<iil I 

8. 'oih^l'QTTf ^It^TlT 'S5 ®iIr 'SHC^ TJW *Irg?1 21 

^G^JG^ I 'oIRG'I 8 »l«l<l'll ■^? 


^r*It*<H: G<iG^'s 'sit^ 31>il’^ "STtC^ 21 rg?)g^ i 'oIrg«i g<ig<pIgiI 

^ 21 ^ 21 
^R3 '5)QTrt^ '^'^1^*11 — I 8 '^TTt^ — i 


5<iK5iH (^. (^IM RRnJ ti]®TW?r C^ 65 ^ 40 

45 W\ 52 I t£]^'sr«i(,<p li<i^lc.<i R^li>*i 

'^? til'^ '>i'^l<i*il'e 


CSft^ (65 + 40 + 45 + 52) = 202 ^ i 

^ ^ ^ ^ c^2 






«io 


^[tWf 65 ■’SR I Sf^ 'Oik'll 'lQl<pl ^ (202 — 65 ) = 137 ^ l 

sWsf 'Oik'll ^ lil'^ ■’I'SiH'il =- 

202 



•t^»ik*'i»(£i ifR? Probability Tree •'iwhil 

'*ik^l^ ^®rf ^(.iit^ t^k»il ^Jl'splii ■>i'®(l<i) 'P'll'P'i^c.'il Pi til OT t^ia I'sR 'ok*^ •i^«ilf*i’<ii 
wi I •i^Miwctfiii «iT^ ^ ^ I (^m ■=T?pt 1^ «t'W ^ 

'Q 'sm W ^ >i«l<»il'8 «?ik^ I wwwi 

probability tree '^l'^ ^l^k<u •T^^Tk^Sf <PiiC'o ^llf^ 'S Rfiosi '«ii>»ilii ^i^R^lT'S <15tit's 

’111%| 


^iK<iH 'b. »it*i <pR, Pi tit'll ^istl if|tP'»ik’<l' 'il<P‘il<i Pit'*!*’^ tptil ^wl I 

i'sR 1 £f<l|>r ^ulti H R'siti ^iqlti T ^Hltl '»i'®(h*il I 



TpitsfliT: ^ ■gjgt ■'if^k^ *fr‘»f Rwhi ^ I £m ^<1 >ii^ ■551 
2 1^ WlJf-il T Wl^ “^1 215^P5TRS«T 

H TOT T ^ I csn^ probability tree iflT Plt^slW 

■5:?i I 



^ HH, HT, TH, TT i •iy.*ik‘*t‘'£)115 ^ {HH, HT, TH, TT} i 

'S'*lkfT *1^ R^^tl '^?'*tllt 4 '3^ Slf^f^ R*'j<l '5|l>lltl ■^«l<l«ll i I 2f^ ^lEjItl H 'Q 

' 55 RI T ^|51ltl •»l'«hll '55^, P{HT) = - I 

^l^«t <1. ■SICT 'Rw-n ^ I ■pr 

(fl'^^lti probability tree ^of% i^ilwiflR Cf*lt'Q (iR? Pit&n 












'5r«0t?I i8. sl'tiMHi 


I '^) c<P‘^«i c5»r, ’*[) f'O'iiSR *1) c 6«T ^It'QUT^ 

gf 9 lCT -^gt ^ Mt’f RWMl ^ lil'^ srf^ *fti:<t 2 15 h 

^5r?RT T 'oihc'o I C5n5 <p«il<peic,^ probability tree •^IrIc<u Rs<v»Iw 








H/ \T 


H/ \T 


HHH HHT HTH HTT THH THT TTH TTT 


^ 1 ^- 


■^: {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT} 


C5ii 5 815 ifli^ o*i(.<ph ‘ir^>15 ^15^71 -1 

8 

^) cB5t '«l5;iT^ [THH, HHT, HTH} = 315 1 

3 ^ ^ ^ ^ 1 

.*. P{1T) = - (c<P*l*ll £|f^f& -) 

8 8 

'ST) 1%ii15t C^ (H) ^51^ '«l5siT {HHH} = 115 1 

.■.P{HHH] = ^ 

«t) l15 (T) HHH w ^ 

{HHT, HTH, HTT, THH, THT, TTH, TTT} = 7151 

.-. IT] = ^ 

\r. 1^1^15 'Q "^ST 'S<p<il<i <p<il Rt.'il I Probability tree 

I'of^ <P(.'9 •T5^1tW3i15 ^n?f I 5 »|>nlfi H 'sil’llit •'i'«l<i*il I 

TPTtiJPT: ^ 'Q <£(^ ■get l^^l ^ Rc<lb*tl ^ I stlt’l 

^^1 R(.'»P(.‘'t 615 <p'il<p®i {1,2,3,4,5,6} ’ItCir I ^’1 »lfll 215 <p®il<p®i 
H T I Pn5 *p«nl«peic<T' probability tree *^1?' Rst^lw 










Sa>vj )?7 





{IH, IT, 2H, 2T, 3i/, 3T, AH, AT, 5H, 5T, 6H, QT} i 
12 I .-. 5 '?i5l¥ H 'S|l>1l< P{^H) = ^ i 

^ 2 CN 

wik<i*i &. wlwti iJl^ ws '*iT^'?n?' '>i«h*il - ■3tw*lttl 

5 

(^ '*it'8Tim ^ramr -1 c®!!^ ’^pRi?r ^ ^ ^Tri?r w? 

Probability tree OT^ThQ i 


•^«l'<j*il'S "siTwr probability tree 



Wl‘J>ll5'Sl ^ «ll®r*llDC'® cSi?T ^ 
P[^ ??3f, W/iSf-W# ciPf = = ^ = ^ 


■^tW: 

Probability tree ^kl(.*u "551 Piwc’l ^’wh) <P'nl<p«i 1%^ 

*i^il(.‘»pi£lll5 ^st% I i£|'«lH '55® (i) '?j5T 3 <p«il<p«i (m) 2T 

{Hi) <i'S(,'BtlvB 2T I 

’*1) 1 i^ 'Q 2 Rc'sp’f probability tree i 

























’5r«om i8. 






i. 


^) - '«t) - «t) 

6 3 

Pici><i 'o5lI ^ '8 vs iiw stwt?" 'Ii^Q: 


2 

3 




1 

2 


■%[ 12 , ^IW 161& <p|(.eil 20 I •5'^ 




^ "5)3^1? Jl«l<l»ll '^? 


■^) — 
' 16 


’«f) — 

’ 12 


’t) 


^TW ^ '^TTl?' •n'whil W? 

'■ i >' i 

'S**U C*^C^ 8 'Q d StCft^ Ttt^; 




1 

8 

1 

16 


^<alw I 

8. T m’W ^5[fw ^ H ^5|t^ '^rel^ w? 



(t. T '6|l>ll< "^5^ 

^) 0 1 n) 1 

2 

'b. Rc'spt’l^ WM — 

(i) <l\bt>Sr|vb H ^Wf = 0.75 

(m) H ’tlQUl^r ■*i'«l<i'il = 0.75 

(iii) HH •1»l,*ll R**! I 
C^Hf^ ^1^? 

i, a ’^) i, iii ^t) ii, iii 




1 

4 




1 

48 




2 

3 




1 

8 


^) i, ii, iii 


8. 30 n>t<PCi> 1 30 ’IW ^R<P CinT «ItC^ I Rc<Pi5^liC^ '»h'»lc<l 

<£(^ IM'oIW (?rat I 115t<Pl3n3<| ^) c®ft\5 ’^r) 4 ^ 

R'oI' 80 *t) 4 C50r ^) 22 C5C?I ^ '^111?' ■n'«l<l»lhi(.®ll I 


\r. (.<?l(.*il squlRci'o 570 fl>(.<pi5 I 15Ii5(.<pi5 R>(.*lt?, I 

'oH'olW >£i^ lii4'»lW sm ^ ^ I ?fl55J? SW 

<p^? 

■^F^-So, ^DD'O-Sl #1^, Js>^-io'5r 



S»®s 


vS^8 


s>. ^ ^ cssft^ ^ ^^sm ^v<f( 

■»i'«h*il ■^5^? 

io. (,<p|(.»il iil«pri> •*q|'^ (.<Pte3<i f^'^fl^ '8 |^<j| 51 '^55f 'Setc.'i'S 155 15 f*t^ ■*<il'olR^ 'Q'S5ft*i<i 
386 15 1»f^ (£1^ C#f 98 15 f»P5 ^ (?ra I 
I»i<li&*i I»i<il(&vo 1*f^ (.<11*1 'QetC'lil RC<1 ifll^ •»1'«l*5*ll <P's? 

a. C^IWT ‘£|<pI5 «pjIS^C's (,“ll<P(.1f ‘Plcstiil Pif<«|(,<l CSlPl^'s 





157 

■^1^1*49 ItpiW 

52 


1473 

'oiPpPiiih '^t^Si 

215 


i£|^«t»i(.<p iii<i'»lc<i Pi•^01 c»iI<pI5 - 


^) Pi (.idler's '£1'^ WS^ 

’^T) WNt ^'*11^ '^5lC^ Pic.iilBr's ;£!?■ •>i'«h*il 'W? 

^t) <plcef Picillfet's 'ira <£!?' '^5^ 

^letlti £fl^ (£1^ Pi^PiP^s 5lPi”P I 




0 

1910 

1 

46 

2 

18 

3 

12 

4 

9 

4 i£l?''5[f^ 

5 


■^) (£|'^^ (1i<i'®lc<i Pi^l6*i ®lR'»l<r15<i 1 'oil^«i «wt <p<d5r •ji'«|«i»iI 

w?’«r) ^i^'»i<il5<i 4 ^5i1^ ^ ^!rit=T ^ ^^remr w? 

io. 115 o 115 ’t|5*i)?i probability tree i 

i8. Probability tree '^1'^ •»iKlc<u Picixi '^^15 W: 







^8. 






'55t Rc**!*^ 

TR5®f 51^-SpefllpSf 

>l«H*il 



P{T) = 



P{1H) = 

P{HT) = 

R>'i<il^ '?j5T Rw^ 


P{HHT) = 
P(2i7) = 


^ ^ w 

[n*il's?^ ’^TTt^ '»i'^h»il - I Probability tree <u<l^i^i — 

■^) C«11^ 1>W ?1W*ri% C§R ^ ^Tit^ 

'»l'^h*il C^ I 


2 ^ 3 

i'Ji. ^^'sr*i c®llc<P^I 'S^SlTst c^c^l ’^ThQTTt^ -, <\\q^ '^Tf^TTl^ ’^'^h'll -, C?t^ 

1 ^ w . ^ . . .2 ^ ^ 

'^ThQTJH ^'^l<1*il — I (.®li^n><i '^SslTST <?^<l|\stl<i <ilc^ '^ThSTTt^ ^'^l<l*il — 

'*f^8T^t^ •>i'«H*il - I Probability tree '^ra' 'B^stfsT ^5!|‘^l'srh 

^ -^'Om ■>l'«M-il OT ^ I 


i'l. ^ i>l<pl?l ^ f^w’l <Pi5l ^(.'ll I (4^ '*IT^«ll<l L lil^? sfNfw 

f^TO?' t^io<p C Rc.'iO'il <p<i) 

'^) ^fliI15(,<p ’lR<i(,'o '^^i?r Rw’t <p<il '0(,<i L ^iiM?r ■^'»h»il 

l<)'^ iflf^ Q ^ 'i||31l<l ■>I'«I<1»|| ■^? 


'*i) ^rS^Tl?r Probability tree 'oi'*P '1 >5'^ ri^^ilo-apmUJ 1^ i 

’t) (?r, n 2” I 

iV. 8 10 1^ ^iW 'Q 7 1^ '^tMf I li<i'»lc,<i »<l(.'^«i 

CTTIt "^i 

■^) TfSTsi -)i«hj TRf*p®r I 

'«i) iik4'«in5 (i) ^ ^ (^ 

’t) '*rf^ ^Tt a<l(.*q®l ^8C«T (?[?IT ■5?i 

>iic4^ ^rro »i’«h*ii I 








A = {1,3,5,7,9,11,13,15,17,19} 

B = {2,3,5,7,11,13,17,19} 

’f) (7 = {3,5,7,11,13,17,19} 

^) £) = {1,2,3,5,7,9,11,13,15,17,19} 

'b, x = 8 ’»f) 56 ^t) 24 

3, 0, 4 br. 0, 3 


’«t) A 

2<a;<3 
3 < a; < 4 
*1) 1 < X < 3 

ylUB = {-3,-2, 
^8. AnB = {0,2} 

10 


i3. 3 

’»r) X < 1 X > 5 «!) i? \ {3 < X < 5} 

'*!) 4 < X < 6 

X < 1, X > 6, X < 10 

-1,0,1,2,3} '«r) ^US = {6} 

AnB^{b,c} 

’«f) 50 


b-. (z) 5 = {1,2,3,4}, 5 = {5,10,15,20}, 

S-i = {(5,1), (10,2), (15,3), (20,4)} 

(a) s 'Q s-^ 

{in) '?FfS[*R 

«r) {i) cm S = {-3, -2, -1,0,1,2,3}, 5 = {-1,0,3,8}, 

5-1 = {(8, -3), (3, -2), (0, -1), (-1,0), (0,1), (3,2), (8,3)} 

{a) S 5-1 (0,1), (0, -l), (-3,8), (3,8), (-2,3), 

(2,3) 

{in) ^ 









(i) C^5 = {-2,-l,0,l,2}, 

S-‘ = {(0,i),(l,l),(-l,l),(2,5),(-2,5)} 

(m) S ^ (1,1) (1, -1) £|f%f^ 1%^, 5-^ ■*in5?l5T 

(iii) 

(i) csm 5 = {-3, -1, 0 , 1,3}, 5 = {-3, -1, 0 , 1,3}, 5“^ = S 

(m) S, S-^ 

(tii) ■^’•PT 

®) (i) C®PT5 = {2},C^® S' = {1,2,3}, 5-i = {(l,2),(2,2),(3,2)} 

(n) S '*pr?^ 5"^ 

{iii) »??r 

h. 0,2,3 a «t) 26 l + y^ 

io. cm F = R,(^^F^R ^t) ^ 




*1. (a; + l)2(a: + 2)(a; + 3) 

'*!) (2a-l)(a + l)(a + 2)(2a + l) 

(x + l)(x^+a: + 1) 

{x + y + z){xy + yz + zx) 

®) -{x - y){y - z){z - x) 

■ 5 ) —(o — b){b — c)(c — a){a + b){b + c)(c + a) 

(3x + 4y — 2)(5x - 61 /+ 3) 

■^f) (3x + 4?/— 2z)(5a; — 6?/+ 3^:) 
io. ■^) 1 «r) 0 ’f) 


- + ^ 
X x + 2 

1 2 

X X — 2 
1 


{x — a){x — b){x — c) 


+ 


X "1" 3 
12 




K 


4 x-3 

7x-27 


5 V x2 + 4 




—I 

X + 1/ 


25(2x + 1) 25(x + 3) 5(x + 3)2 


X — 1 







i. -3,-- 


vs. 2-Vs, 2 +Vs 

8. i(5-v^), i(5 + v^) 

(t. li-7 - V^), U-7 + V^) 

o b 

^(9 - v^), ^(9 + v^) 
H. 4,4 

V. A(-7-V^), l(-7 + V^) 




i. 

13 



6 

5 


O. 9 

8. 5 

<t. 

5 


'is. 

9 9 
2’ 2 


3, 1, 5 

b-. 18 


25 

7’ 

1 

~7 

io. 

3 

2’ 

9 

11 




i. 2 
8. 5 
*1. 3 

io. -1, 0 


- ^ 

(f. 2 

r. i 

2 ’ 2 


vs. 6 

- 

&». 0 , 2 

2,3 









(^.8 


O. 

<t. 

V. 

ii. 


(2.3) (f,“ ) 

(0,0), (13,13), (3,-2), (-2,3) 




8 . 

'Jj. 


(0,0), (5,5), (2,-1), (-1,2) 



( 1 , 2 ), (- 1 ,- 2 ) 

(7,5), (-7,-5), (a/2,-6^2), (-a/2,6v/2) 

(3,4), (4,3), (-3, -4), (-4, -3) io. (2,1), (2, -1), (-2,1), (-2, -1) 

( 1 ,- 2 ), ( 2 ,- 1 ), (- 1 , 2 ), (- 2 , 1 ) 


(1,3), (-1, 



13 2 \ 


_ 2^\ 

a/^’ 


(t.(t 

i. 16 1^, 15^ 13, 9 
vs. ^ 8 1^, 6 8. 19 

(t. (^, Sl^) = (6,4) (16,1^) 

Zi 

4). 25 1^, 24 ‘1. 8 1^, SW 6 

b-, 36 &. 8 a/3 

io, 20 SW 15 bi. 98 ^ 


(t.'b 


(x, y) 

b. (2,3) 

8 . ( 1 , 2 ) 

S. (2, ±2), (-2,±^) 


(t. (3,3) 


( 1 , 2 ) 


(-i-D 


«. (4,0) 

(2, ±2), (-2,±^) 
h. (2, ±2), ^-2,±i^ 




bo, 5 ^ I 





\2)^0 

i 8 , x{x + 1 ) = lOn + 6 (?r*ttW n, x x (?^ C»m 

2,3 7,8 RW I RT i 

i(t. llRtR i,<h. 22RR' is, 143 RR 


'Jj.i 


i. 




«. 


<1, 


'!s. 


S. 


V. 


y <8 

-^-K—O-h 

6 7 8 9 

X < 4 

-^-K—O-h 

2 3 4 5 


0 


-O 

1 


X > 1 

H-1— 

2 3 


z <6 

-h 

4 



7 


■> 


■> 


> 


> 


X > —3 

H—•—^—H —^—y 

-4 -3 -2 -1 0 


X < 6 

-^-^•- 

4 5 6 


7 


t > 3 

H-•-H-H- 

2 3 4 5 


0 


-a 

1 


X > 1 

H-1— 

2 3 


> 

> 


i. 3x + < 29, 0 < X < 8 

4x + (x — 3) < 40, 0 < X < ^ 

5 







8 . 

(t. 

'b. 

V. 

io. 


70x + 20a; < 500, 0 < x < 5 

x + x + 120 ^ ^ ^ 

- - -< 100, 0 < X < 390 

5x < 40, 5 < X < 8 

f^lv©1? '^?PT < 42 

C®ff^ X, 14 < X < 17 

t ^c«i t > 50 

^TSRT t t>3- 

8 

\5'»!9?j(.*ifi ^JTSRf t t > 2^ 

X R<.«1 0 < X < 5 


yJj.vS 

<P®1>I 'Q '*ll's|<| ^«u 19, 26 'Q 55 l3l^l 

i>'©. 8 
iS. 72°, 36° 

id, ^ 'S i£Rsf& X = 1 cstw 71^, 8 - X 

i'Jj. lilWSf liil'S'st ■'IM '*H a<c,b<c, a + b<c+l >^1^ a 

'Q b 4|H '?|f^ ^ <P'fil OT® 

i^l. •Ji'5l<i 'SlU’t 




^) 20, 30, 2r ^) 5, y, ^ 


1 


0 (r Rc'sri® ■^) ®) y, 

10. n> 10® '^t) n < 10® ■ ’t) Q 

11. ^) 2 ^ n) ^ 

^( 10 "-l)-y ^) ^( 10 " 

■5FsfT-8i, <t1^, !»^r-io^r (Slf^ 


110’ 240’ r(r + 1) 

0 1 ‘ - 

39’ 314’ 3r-l ^ 9 


^) 1,0,1 (r (M^ ^c«i) 


^S) 





io. ■*1^ X < —2 x > 0; '^»)R5 = — 
i8.^) ^ ^) 2 ^ ^) - 




i. ^) (i) 1.3177 C^fMH (£tt¥) (ii) 0.9759 (stt?r) {in) 0.5824 (8ft?r) 


(i) 110°46'9.23" {a) 75°29'54.5" («m) 55°54'53.35" 

O. 12.7549 1^. (St1?l) 8. 57 (SHU) (t. - wf'iiilM, ^ C^fMH 

5 2 

'Js. y. Y 562l^(£tm) b. 1,135.3(2t1?I) 

S>. 4.78 R/CT. (£ft?r) io. 1 (gftlT) ii. 1.833 (stlTl) 


'Js. y- 3» y 562l^(£tm) b. 1,135.3(2t1?I) 

S>. 4.78 R/CT. (£ft?r) io. 1 ^ (gftlT) ii. 1.833 (stlTl) 

114.59 (srm) 1745 1^.(£tm) ^ 1.75 (2tm) 




Vi 

3 3 
tan0 = -, sin0 = — 

4 5 

a/3 

8, sirL4 = —, tanA = a/S 
x^ + y^ 
x'^ — 

? '»f) 

4 

2 


O. cosA = 


(t. sirL4 = 


-^,tan^ = -2 

5 , 12 

-13’ = l3 


V.vS 

8. 0 

S&. ■^) 0 


■5) «R5?^riW 
’«r) 1 «t) 


^f) 'oi-^K'selRivo 


^o^lr 







0 

» 27r 47r 

y T 

. TT Stt Stt Ttt 

4’T'T-T 


27r 47r 

’t) 

47r 


Ttt 


T’ T 

y 

4 


TT 

Q 

’t) 

TT 


TT . TT 
« ^ o 

®) 


V ^ TT OTT ^ 

^ 3’ Y’ ^TT 


\/3- 1 


6’ 6 

. TT 57r Ttt IItt 
^ 6’ 


V TT Stt Stt Ttt 

4 4 4 4 

TT OTT 

3’T 


<t. 


a2-62 

ah 

•^) 

Vi 

X 

’t) 

CL 



1 

®) 

1 


{ ^^£1+6 

\r. 


0 

'»f) 

0 

n) 

3 

9 



a: = 0 

’»f) 

a: = 1, 1 / = 1 

’t) 

CNI 

1 

II 

CN 

1 

II 


’sr) x = -1, y = l 

fe. '^) X = ln(l — y) 

’t) a; = ±y/y 

10. Df = {2,oo), Rf = R 

11. Df = (-1,1), Rf = R 

D/ = [-5,5], i?/ = [0,5] 

’f) = i?/ = {-1,0,1} 


'«t) a: = 102' 


Dy = [- 2 , 2 ], Rf = [ 0 ,A] 




i. 1 + 5?/ + lOy^ + IQy^ + 5j/^ + y^ 







' 5 . 

8 . 

(f. 




'^) 1 — 5y + lOy^ — lOy^ + 5y^ — 

’sT) 1 + lOx + 40x^ + 80x3 30x4 _,_ 323.5 

1 + 24x + 240x2 1280x3 _^ ... 

’sf) 1 - 21 x + 189x2 _ 9453.3 _^ ... 

1 + 8x2 + 28x4 503.6 _^ ... 1.082856 

1 — lOx + 40x2 — • • • 

1 + 27x + 324x2 + ... 

1 - 14x2 ^ 343.4 _ 280x3 + • • • 


, 8 24 32 

1 + - + ^ + ^ + 


’t) 

■<) 


, 7 1 21 1 35 

—I—^ 


2 X 


8 


1 

~3 


1 - 6x + 15x2 - 20x3 + • ■ ■ 

1 + 12x + 60x2 100x3 + • ■ • 




tr. 




io. 


32 + 80x2 303.4 403.6 + io 3;8 4. 3.10 

96 60 20 15 3 1 

X x^ x® 4x4 33.5 64x3 

■^) 64 + 576x + 2160x2 + 4320x3 + • • • 


640 160 

’sT) 1024-+ — 

X x^ 

p = 2, r = 64, s = 60 


x3 


ii. 7 

64 + 48x + 15x2 + ^x3 + • • •, 63.5215 
ivs. 31.2080 

35 

i8. n = 8, 9 '8 -srTO — 

128 

X = ±6 'Sf) k = 2 
ih. 1013 ° ^ 







i. ■^) VT3 ’*f) 4\/2 ^) \a - b\y/2 

^) 1 iS) i£|W 

<t. k = -5, 5 

'Jj. 16.971 (stlTT) 

S.. B A 

i. ^) 7 A^/2 5 <5<P<P, 12 + 4\/2 >i)<P<P 

^) 14 isr^ 

is.. ^) 6 '4) 24 <Si^ 

O. -s/M ‘flW, \/l0 4^, 11.972 'flr^ 

8. 2a^ (flW 

<t. 10 i^r^, 10 40 

119 ^ 169 . 

'h. a = 5 lilW, a = 15 

H. 0 = 2, 5^ 

0 = 2 ABC Ql'5?etl^ AC '6|R)^et ZB AC ^^iWK 

b-. ^) 21 ^ lilW '^r) 24 ^ i3W ^t) 15 ^ (ilW 

V 59 

io. p = — 

5 

3 

i. ^) -1 ^) - ’f) 0 ^) 2 

^ 5 ®- I’J 1>2 

z 









^o, y = 2x — 5 

'^) y = —X + 6 

^) 2/ = 3x + 5 
^) 2/ = “3a: — 5 
i®. ^) (1,0), (0,-3) 

i8. y = k{x — k), k = 2,3 


’’f) y = X — 3 
’’f) y = 3x — 5 

^) (-^,0), (0,3) 


2 / = 3a: — 3a 
’t) 2/ = “3^ + 5 

’f) (^, 0 ), ( 0 ,- 2 ) 


id. 

i'Js. 

is. 


y= i(a; + A:2), fc = -1,2 



^) y = 3x + 9 '^1'^ y = —2x + 4 






S. 636 20.5 R, 864 R 

S>. 300'^C5r,R. 

ii. 301.6 ^ (?r.R., 301.6 ^ CJf.R. 

iO. 64.14 ^ (?I.R. 

id. 1 (?f.R. 

is. 1.06 OT.R. 

ife. 1308.82 ^ (?r.R. 

Cli. 7.48 ^R., 107.98 ^ 

^'fl. 16 (?I.R., 12 CS.R, 12 C5T.R. 

c^d. 798 ^ CT.R, 1550 ’*PT CT.R. 

^.S. 296.38 ^ (TT.R. 311.77 ^ OT.R. 
^S>. 40.65 OT.R., 16 (R.R. 


V. 1 ^R., 7.8 ^R. 
io. 8.75 R., 3.2 R. 
i^. 25 (R.R. 

i8. 452.39 ^ (R.R., 904.8 ^ (R.R. 
i^j. 11.37 (R.R. 
iV. 4R 

A^o. 78.54 ^C5f.R. 

83800 R 

^8. 2086.49 ■^R. 

203.14 ^ (R.R., 207.85 ^ (R.R. 
^b-. 110.85 (R.R, 60.34 ^ C3T.R. 

'So. 4662.86 ^ OT.R. 








15 









2 

3 


V 98 

10. - 

639 

11. 

157 

1897 


1630 

1897 


23 

1000 

■^) 

1 

4^ 

ifl-. ^) 

8 


25 

A 

45 





’t) 


424 

18 ^ 


O 








’ll# % ■?Ft^ (1601-1665) "SUrtWC^ I^(.«111 ^ ^ 

SvsH^ ■*!% 'slt<P 'Q 'i)*l|eil^n><P)l '1 'stjiRFoc'o 

«l<l«lh I <ieit'0»i, 

C^jtCTT'Will?' gfsit't ?I<P(.'©I 1 

cp? csihiRPiIu f«I^ <p(,«i'i I ’^■^?'2siI^'o 

Fermat's Last Theorem sTsiM sft? CeTC’t '^it? 

lii?? •ilt/N 'a)G*i<p ?? I 


(5R 



cp^ ’Ijl>lt4«1 (1623-1662) 1645 Wi 2f?? C#!? 

^ ?m ?mt? "^pt ^ hniwp 

(Triangular Array of Numbers) WH*i <pw*iR i 1%^ ^iPl’s^fTl? 
'0)jlW 'il'?? <ll^C*llI^ill®l I FoR 'OljIt'Sl 

‘ilP? <pR(.'l‘'l*iH 2l<l(.®K.»l'5l "51^*11 CTMCPM^ I 


' 0 |)^®t)|<q» R'5i5*i 



'0(lR'Stjl4 P|Si5»1(,4 (1642-1727) WK? 

CiT«fr ?? I t^ll3w«1ltl V|w|t4|lf ?T i£l?? 

^st? ??1? f?C51 sfPt? ' 0 )<inhttC?Tf - Universal 

Law of Gravitation, The Three Laws of Dynamics, Differential & 
Integral Calculus, The Binomial Theorem, The discovery of the 
colors of white light i 



































’liJdplwv!# Pl^I^'st (1646-1716) Rw'i Wt'^t^ Sll^'ohh 

W{ «Ilt^, li^T, C5l5t -< 1 %^ 

%?PT 11^ 1^ <^jHf«11>l «I1R’4N (Pl\Si5w<1 ’fMT’Ilf^ 

■^sjcii) lil'^ <pjl«i^«ik'»i f&??n5fi ‘5)<i^l?i '§(,«i*i 1 

■51^ TT 'STt^T OT C^ I 

<)lft<p Svshw 'sfsf^ ^fI®R <pw»i I <iIr'iIR HIvN 






(1707-1783) %«1'i '^Rbslt I 

'^stW TiW «tlW I ^<i«if^<q ifi'^ <i)<q^lR<p 

stiTp ^snfwi? <pw'i I sfHf '3T^ ^spsjg 

^l^eft’tsr 2Rn*f 4wt^H I ^ ctPrj (?Tl(:&*H cw 

TT, e, i '0||'is'StiR)4'»IW lilf^ PlCilf^W*^ 1 m 

30 i£|'^ ■ 51 ^ i£|'^? 59 ■^tIPT ^51^4 

'0|"<lt.^^l WT 1<1«0|R<P "^siTSl^ I 


»<lRill ‘il’tl?# (1718-1799) R'olPifl f^’^f^’slJt^ 'S(%Tt #1^5)^ 1 

t?,|l5G<5'll (?!k^ ^ 'ssk'i^l '^«ilt (£1^? \5tW ‘'«3?1^ 

^ i5f®m’ I ^ t%c»ii«K,<i«iiii %®f R>>jl3»i3,1^^, 

Pi<iPl'iit, cwRwh I 

9tf^ 'Q R'seh R«1?I<P '0|W<P '31^ 'ollCill'SfH ‘P'flC'B'l lil'^ 

R'SJil 'Sftilj <|^$1 <li|(,J1 I (.»IG?IW55 S»p|*sp|51 R<|(.?l 

w ^5n?i^ wfH % I "si^iiOT^ 'sm <wM'$ein>i£i 

‘ii<pB (?TC*R, 'ii'^ R>f^5, 2f^ »iR«il ^*(1^1^ R'>ilt<i i£1<pB f^R>i)ht£) Rt.iil’t 

C’K.iiRtW'l I 



Sw'O'Si’ll^, i»^-io'5r GS|1*f 






































































V9t90 


^cpysfi 





(,*jlt»1<P ^1^ ^SlJtSf (1736-1813) t^’Ptra^RTN >il»lhl5,Pl»l, 

I W{ (?fC»r csrf^ 1^(1?^ £|«JVsW<( gf*lK 

%5HI RSi3w< ^SpNolifH ^ ^ sjj|R(Cl5«H 

'gl^cpl ?1C«PT I 


1 *l^?rc?r ^fl^SFT ^BtStl5T 



^?fm ( 1749 - 1827 ) ^ 

I 1799 C«IC^ 1825 ^Tt^ ^ C®T^ Mechanique Celeste 
‘iR? 1812 ^^i1C»r si<l»lPl^ Theorie analj^ique des probabilities 
■^^(.oiltl iaj»ij FoR %«1*11 R'olil C8lhlRP|ji> 


CdP«fi<P *11^ (1777-1855) ^SRT<T3®t Stf^^ 1^ efyaj^-l i 
^ <>|1^ «11C^ ^'«Ut I 'Q 

1^'*|'o|^H £tl3I^R5«r ’iRc.'OS ’llSc'IH C««lC^11^ i*! 

8 TO®f I ''5tc^ ^ 

^ (f^ w^p >ulcv|»«in>^) I Pi5iJ»i, 'oill^I^^ 'Q 

- f«»i'srit<p rR)^I(.»i<i >t^2£l^ R,>>ilc<i ctf^lt ^ I 



1^^ CRiR<P 'Ollw'l (1802-1829) 2l^ I 

^i^rr«iiR tom 12W*f w, ’m 

’'lit®?! ii)eiC®t<l<ll<l i£leiC\Sf<15l|<l *1^1*11^ <P<ll *jlt<l 

I 1^ ^ •ilv||^>ll« 'SIlMPlJjH 

iiiRtoi iflF^ ^'c?r ’SH ^srii^it 

»i'Si<(ilH I ^ CTfS I vol^ 2002 

211^ i£|^ VBeTtC^ 'Ollw'l ^•!l'»q»l<l Cfi?lT I 







































































(1815-1852) <>f^®i3l<l R'MlW^l <£(^ 

■»|1%»||^ WeltW I ^ Tilf (?I, Csif^ 

«lhlc.»)l ^ Ivsl^tvs, sjtf^ I'oI^t.'S i£R? 1<1'33|R<P "^ICSf 

«u<)rI<i I liRsfS wI*H ^'olw •il^flfi ’t'W <P5ic,'s ^ 

^JWI' <pw f^Pi <ul(.'<i'st(.<p fofS P]C’'li^(.®i*i I '5?! £f^ 

CSiTsITsr I 1979 £l^ ^P*rt^ Cfff^ «il(.»)fs«pl<) R>t<p»i lil^ 

■jfljsra’ <pPHSlJlc?i<i 'ohi (I'oR <PKi I 




(1815-1864) ■“tic® ■f^W'T ^t«»11 'STtWr 



swn « 7|?it«fpT I (7 ic 5? c#i^ ^’tn:3“R ^(BPtin 'o 

^itt^t ‘il«1ter4itl %IlR ^ I <|VoV|IW ^t1^ 1<1T 

t’pwi ^I^RTR in«i(,«{<)•{il <1^81'®lw 9SJ^ I 







(1845-1918) R^lvo etiafh ’iR'oRii 

siPs^i'oi I ^^icst^ ^ lilt 

CT^ l5l^ *«4^'o I (Tt^f^SRcvs <Pjln>c,<l<l '014111 ^«p 1^*1 
jj't'Stw cffc^ <£PR ^5tc^ ^ ^ ■?^5t“tnrQ 

^gC»tC^ I 1^ CTl^lltfS 1904 RtC^ ’rf«IC®^ ^ ^>IC^ ’fl^ 
Pic*«Ji5|<i o»)\!9h aRiR ^l?r '!i(4il*io‘P ■»i**il*i 'srlPiwG^ i 


•»1\!»CSP'5jf®' 



(1877-1947) f|!?R QciJWH litWT OSt 

^'sRl I ’lt®IUo ^ot^ 'oiw^P "SICTJ ti)»il«il5,Pl-^ liR? HNlit 

'5PTf 'StC^T '?lN1<r '51^ I 'R’5'*^ ’tf'tC^ ^t?r ^Nt ■^ (f’l^ 
■sOlC^TsUtfS^) ^?®i3tC® ’tf^ C“N1?I ’lf«<l'o*l OT?r 1 1917 

’IR'sRh <llitl^erW«l ^ ^ 

£|<pH I 


































































v!)«^ 


(1887-1920) WT I ^rt?t?r 

t^SRt'o t^»llsT '0)<llll I ^ 'src^T W5T %r ^*11^ I 
2 N^ 10000 'stW j 2 lt^ CTij 

C'N?' t^teifl^ I df^tc^ (?i 

iJjlf^t'o 'oilt.'^IM 1729 C^ C^? <ll>jl^eti ^>ra»t ^RWt 

'**'Sf*^' ^R^5C?f C5lS ^ 

CTft^ R'nl(.<i 'j^'olw st^sH '^, ^sp^K 1729 = 1^-1-12^ = 9^-1-10^ i 



■^R R5»(jh 



■®R ^ (1903-1957) C’fsf <P(.<]*i I <pPH515|<i 

'Q RiRiiiii cstranf^-iii ^ wir wjiRiii^ 

(maniac - Mathematical Analyser Numerical Integrator and 
Computer) I'oRc'o ^l^l*li ^C<1«11 (3NI 'Q 

<p|(.'8re >il^l*ii <pw*i I ^^Pi<p ^f5dS5l(.<i<i R)1^5, rc®iI ^ R5»ol*i 
'0|ll¥ci5<)>blil I 


*l®f 'a|lt1'!9>i 



’H (1913-1996) f^OTl f^?*t •1'ol'^'g ■>i'qc.i>GiJ £lt^«RR ■^Wfk 

I fiPi 2lT?r 500 'SfG'iii ’>10*1 ^G<i«i®rf 2RR ■si&'il I 

* 1^1 ^TSPBT ^TSit*fR i 4if*P 

«ilVN ^'sjIR R*iGi) 'oi<ilh '^1C*R I 

1500 1^1^ ’lG<i*)®tT ’tSI •si&'il <PG<i*i 2|T?r 400 'sk ^ 
Sf^lPl^ I 


tVbHI*i ' 0 |lnR»»i ^ 

CSHI^ '0||iiR>«i ^ (1938-) <pPHSi5|<i ^ 

I I^>R ^l<i<p*i^l»i Rcsi*)c.®R 6t«u ’flPlRxp 

<PG<)*11 ^oR C5T*IT ^ - The Art of Computer Progra mm in g , Concrete 
Mathematics >iR? Scientic writing software - TeX RRf 

I R>R 5R? '^R'o rcoc^»i i '^f^R^R'SRj 

GS^|lJG<1«ll C8tt^ ^<iRf&'S R,C«T1 I 


4 



















































>il^ ^TfSf ^ ^ 'Q iflP^ C^ef (SAS), ^ C^'t '8 ^ (ASA) 

'SPW I^*iI15 (SSS) RPrG I lil'ljv^ »il»(Mw fiii'sj'st ctc® <1tC^ I 

'0lPl<p|’S« Sf'iNs’lM ^'aslltivo I 


A,B,C: c^'f ^imr ■%< 
a,b,c: A, B, C'^t<(5i 

ha, hb, he'. a, b, c 

^ CSt^^ 

ma,mb,mc: a,b,c 

'sr*lM 

la,lb,lc’ A,B,C wlc't?' 

Ha,Hb,Hc. ^I^(.»< a,b,c '^1^ 

C?tC^ 'oil^'o «iw?l 

Ma, Mb, Me. "^NWesf 'sr*0l^ 

La,Lb,Lc: ^r*«ll55W a,b,c ^ 

O, R: '8 ^f^^C'S'Si 

H: C<?1C^ «ii«^ 


G: 'OiJWtij 

/, r: 'Sp'sg^PS? C^ '8 

Ia,Ib,Ic' AABC Ql'SJt.'st^J (.*)wlc*il 

a, b 1^ t?’#a 

«P5i(.«i (?r ■?ii 

^ i£|^ ^SRJ c (?I ^(.'Qil ’"1^ 

C«pet(.<p /q Va I 

^'salRi'o 

p: = (^ + ^ + ^) 

2 

aa, bb, cc: a, b, c <)l§,’J[C.«nlt<P 

■^5^ (?I 

S: fargesf^ C^SRM 
Sa,Sb,Sc: ^I«ngsw A,B,C 

^rsrfl^^c^ '8^ 

C?tc^ 'Oltwpvs 'sr*0^hiwt^ Stf^’R 



a,b,C {SAS)'~ 

Mg, Mb, Me 
ma,mi,,b 

^0 5 ^ 

b'a) ^fcj ^ 

^5 hf)j h/Q 
Qi^ bj Iq 
dd^ Hq 
d, /ift, Iq 

A^ a, i? 

^o? ^6 
d, TTi\y 

d, Tflg^ Ig 
^aj ^b 

A^ d, 6 + c 
i?, d, 

mg 

A, r, hd 

^^6) ^a? 


: http://www.cut-the-knot.org/triangle/ 

A^,c d,b,c (5gg) 

d^b^rric d, 6, mg^m\,^c 


d, 6, me 


hey 


ma, a 

ha^ by c 

hgy d, b 

Tflgy TYiby he 

d j h/b j 

ha: hby Tfig 

A,ha,p 

A, R,r 

hgy hby he 

Ay dy hg 

Ay By he 

Ay hgy Ig 

A,B,p 

dy by A 

d, hgy Tflg 

dy hgy TTib 

dy hby Tfle 

Ay hgy hb 

dylgy hg 

A,0,H 

A,B,H 

A,B,I 

'digy hby he 

hgy Ig 

Ay by d -\- c 

Aydyb — C 

Ay dy Ig 

ha: ^cl: ^ 

x,A,mclmb 

dyVy hg 

^O) hgy R 

^OJ hgy T 

rriby Ry A 

hgy TTigy T 


rug^mb.c 
R^ d, b 

hgy /ifc; b 

hg 5 hf) y Tfle 

Ay hgy Trig 
dyRyT 

_ d, ma 

74jd, r 

d, hfjy Trig 
mgyTnhymc 
AyByG 
O.Hyl 

_ i?, d, mg 

rrigymbyd/b 
AyTribyhg 
AyVy C — d 

hgy R 

dd, bby the Euler line 





\o||*io®f||^<p 9|feJ\s 'qpif^iilvid 


OvSCi' 


^<P«1 CWf^ Rcil ^\b|?| (2£f^ «ll->m 'a|I®lP*1^ ^ f^<P 

■’iM csr*}tft f^^?r RRjsi '0)PiPH«)i'» £iI^(,<iiI^N' i ’if^, 

■*M, (<|>f^^Si3M csttsflf^?), ii*f5T, 'S 

1^ ■5^*11 ^5Rm I lilt "sitwr '5rc*jj 

(?rsH ’^nf^ ■^, 1^ c^5?if^ ;£i^ sil^(,<iii^!^ wr cic*!? 

(,^(,«1(,i|W(.ilil W W5T<3 ^ I (fit '% 

wpswifw #r« '4>iPif^iii\!9 (®nt‘ii'ST's) I ^5im wr i^i)(^^s ^ i 

'Olplpi^ '0||'>1W<) "Spo lilt Sif^wlRlioT ^ ’fi;^ iq^lSis «ftc^ I ^lil'SIiSi:^ 

liR# cii»f c?n:^ ^ ^ i^ipT-wrst 1 

■jTOst w^nsT lii^’tic^i <iit <21^ 

^oo(t w^sf^ ■^5^^ I iii'*flw lilt £iIi®(.<ilRti»f ■^■®rtwc*t^ gflwit^ cat’ll, 


iJid^ (at® liia? w? ^ grsrfef ct w ^ c^ 

loihki^i n'sp'olii ^TC»f (.»)l<plR«ni <p<i(.'o ’Itia 1 

^snt'il'srQ^ '>ll<P'U '0|®ti<p|ll ■®HJ «ll^^ ■^»C^ I 



(.UC.'fl®! ttiQ 


tsT’# C’lWVbH 


■si^rsriM^ 


lilt stf^iatf^Pom w '*iwt<i»t 'iiw<i’<)i 1 ^wt4t 

(?Ttm ^#0cwt^ ^ I liia '5ic*ij c5ia^ 

"St'S (^ ^4!^ ^lii'si'Q cal^, c^’U, ^ ^iw 'Q cs[wi«T t^wft iiia? «#£tw ’tiaw), 
C’RasTOl^ ^ ^lil-SfiST:^ w C-^ ^ ^ ’IH, ’Itil»i4lt<l 4»lt'St4l>l?l 
2r5lT®t 4^ Iil4 RPlil'l twa iil4? ^oo'b ’TtM t4^ CWH %io 4#4a 

4^), 14^ C4SH f^wSt 2f«l^ "Slt^ ■>l3jlHt4l^ "SI^R 

(icSbCf »llc «1 4lt'il^'SC4 ^«f 4l4 * 11 ^ iil4? i>llc «1 "STta 80 

■^npr lilt ■4®tw4T <?(.«i) 1 


je 

✓» 




^fSJt^ 









































































c5>'5T-^0'5T 


‘■TRsef Ryaslc^i^ 9tfc|^ I ’-^ c^\5#^ 5|t^ 


- ■sit^ gPTR^ 


infit « Pt<l'4>C'HI fi(f%^ « «lfiMlC» 1 ir Wi?I HJliHH t>t^lM 

io!» ^Wr-4 (cBmW, ^8 ^ ->111^) WW 





^oio f*W^ c^H;^ ’t®l2|'sr|vDil ^«nl(.n"f ji'Si<pI^ t^^Tt^pIT 


















